








MARCH, 1939 No. 6 


The Journale““= 
. of 
Laboratory and Clinical 


Medicine 


WARREN T. VAUGHAN, M.D., EDITOR 
201 W. Franklin St. 
Richmond, Va. 


ASSOCIATE EDITORS 


Pharmacology Tuberculosis 


DENNIS E. JACKSON, M.D. GERALD B. WEBB, M.D. 
University of Cincinnati, Cincinnati Cragmor Sanatorium, Colorado Springs 


“a Clinical Pathology 
W. ©. MacCARTY, M.D. T. B. MAGATH, M.D, — 
Mayo Clinic, Rochester, Minn. Mayo Clinic, Rochester, Minn, 


Biochemistry - Experimental Medicine 


VICTOR C. MYERS, Ph.D. -RUSSELL L. HADEN, M.D. 
Western Reserve University, Cleveland Cleveland Clinic, Cleveland 


Immunology 


JOHN A, KOLMER, M.D. ROBERT A, KILDUFFE, M.D. 
Temple University, Philadelphia Atlantic City, N. J. 


Internal Medicine Bacteriology 


GEORGE HERRMANN, M.D. M. H. SOULE, 8c.D. 
University of Texas, Galveston University of Michigan, Ann Arbor 


Metabolism  » Surgery — ey 


CLIFFORD J. BARBORKA, M.D. _ DEAN LEWIS, M.D. og: 
Northwestern University, Chicago Johns Hopkins University, Baltimore | 


My 
mm 
St gbT nyt ae see “4 


PUBLISHED By Tue C. V. Mossy Company, 3523-25 Pave Bivp., 8. Lovis 
Copyright 1939 by The C. V, Mosby Company 




















The Journal of Laboratory and Clinical Medicine 





CONTENTS FOR MARCH, 1939 





Clinical and Experimental 


Specificity of Pneumococcus Types by Quellung and Agglutination Reactions. 
Arlyle Noble, A.B., and Bertha C. Cameron, B.8S., Detroit, Mich. 559 

Evaluation of H and O Antigens in Agglutination Tests for Typhoid Fever. 
Lucile R. Hac, Ph.D., Catherine 8S. Flynn, Ph.D., and C. Alfred Perry, 
Se.D., Baltimore, Md. 567 

Observations on the Use of Quinidine Sulfate in Children, Charles R. Messeloff, 

-D., New York, N. Y. 
The Effect ef Bananas on Laxation. Philip L. a Ph. D., Charleston, 
. ©., and George L. Poland, B.S., New York, Y. 
Ragweed Hay Fever: The Effect of Dosage in the Mrcakannba of 314 Cases. 
rold D. Dundy, M.D., Louis Levin, M.D., and Harry Markow, M. td 
tee ig N. Y. 

The Effects of Tobacco Smoking on Health. James J. Short, M. D., F.A.C, P., 
Harry 4 Johnson, M.D., F.A.C.P., and Harold A. Ley, Jr., A. B., New 
York, N. Y. 

A Direct Comparison of the Reactions of the Human System to Tobacco ‘Smoke 
and Adrenalin. James J. Short, M.D., F.A.C.P., and Harry J. Johnson, 
M.D., F.A.C.P., New York, N. Y. 

Histolegy of Demodex Folliculorum. Eugene Maier, Ph.D., Venice, Fla 

The Relation Between Skin Sensitivity, Liver Function, Leucopenic Index, and 
Toxic Effects From Cinchophen, William B. Rawls, M.D., F.A.C.P., 
Benjamin J. Gruskin, M.D., Anthony A. Ressa, M.D., and Abraham 8, 
Gordon, M.D., F.A.C.P., New York, N. Y. 

Comparison of Intradermal Tests With Agglutinability and Certain In Vitro 
Tests of Streptocecci, Staphylocecci, Micrococcus Catarrhalis, and Colon 
Bacilli Isolated From Persons Suspected of Having Chronic Infection. 
George H. Chapman and Conrad Berens, M.D., New York, N. Y¥ 

Preliminary Report on the Use of Sulfanilamide. E. F. Traut, M.D., and C. E 
Logan, M.D., Chicago, Ill. 

A Study of Caleium and Phosphorus in Cerebrospinal Fiuid. D. J. Cohn, 

.D., I. Kaplan, Ph.D., and A. Levinson, M.D., Chicago, ll. 

A Preliminary Report of the Blood Picture in Brucellosis. Myrtle Munger, 
B.8., and I. Forest Huddieson, Ph.D., East Lansing, Mich. 

Relationship Between Ageglutinability and Certain In Vitro Tests of Staphy- 
lececei, Streptococci, and Colon Baeilli Isolated From Persons Suspected 
of Having Chronic Infection. Merritt H. Stiles, M.D., Philadelphia, Pa., 
and George H. Chapman, New York, N. Y. 

Sedium Dehydrocholate Solution as a Solvent for Neoarsphenamine in the 
Treatment of Syphilis. Clarence Shaw, M.D., Chicago, Ml. 





























Laboratory Methods 


Intradermal Test as an Aid in the Diagnosis of Enterobiasis. H. Tsuchiya, 
.D., and T. C. Bauerlein, M.D., St. Louis, Mo. 
A New Instrument for Automatically Recording the Erythrocyte Sedimenta- 
tien Rate and the Volume Percentage of Cells and Plasma Upon 2 
Single Permanent Record. Roy E,. Nichols, B.V.Sc., M.S., Columbus, 
Ohio < 
The = of Air-Ceoled Condensers in Blood Cholesterol Determinations. F. 
Ph.D., Detroit, Mich. 
Determinaiien of Hippuric Acid in wane. T. E. Weichselbaum, Ph.D., and 
G. Probstein, M.D., St. Louis, Mo. 
A Differential Manometer Method for the Measurement of Blood Flow. Hamp- 
den Lawson, M.D., Ph.D., and J. P. Holt, M.D., Louisville, Ky. 
The Quantitative Determination of Urinary Estrogenic Hormone (Biological 
Methed). Allan Palmer, M.D., San Francisco, Calif. 
Fulminate-Ferricyanide Reagent. Robert D. Bernard, Chicago, Mi, __..._.__- 
Re Eg ee of the Bacteriostatic Action of Sulfanilamide Upen Hemolytic 
Streptecececi In Vitre. Erwin Neter, M.D., Buffalo, N. YY. ~..-.-..----__ 
A Simple Inexpensive Turbidimeter. Gerald K. Ashby, M.D., Evansville, Ind. 
Sulfocyanate as a Treatment for Mange on Dogs and Other Laboratory 
Animals, Emmett B. Carmichael, M.S., Ph.D., University, Ala. 
A New Instrument for Testing Condition of Myocardium at Autopsy (Myocar- 
diometer), David B. Fishback, M.D., Philadelphia, Pa. 


Department of Reviews and Abstracts 


Selected Abstracts 663 
Book Reviews 668 



































nae 


amt 24, an March, 1939. Journal of Laboratory and Clinical Medicine is published m:thly 

Vv. Company, 3523 Pine Blvd., St. Louis, Subscription Price: {| nited 
bP in its Pan-American Countries, Canada, $8.50 a year; Foreign, $9.50. Ficred 
as Second-Class Matter at Post Office at St. Louis, Mo., under Act of March 3, 1879. 








The Journal of 
Laboratory and Clinical 
Medicine 


Marcu, 1939 


CLINICAL AND EXPERIMENTAL 


SPECIFICITY OF PNEUMOCOCCUS TYPES BY QUELLUNG AND 
AGGLUTINATION REACTIONS’ 


ARLYLE Nose, A.B., AND Bertua C. Cameron, B.S., Derrorr, Mic. 


ULTURES representative of the 27 types of Diplococcus pneumoniae, as 
established by Georgia Cooper! * and formerly known as group LV, to- 
gether with types I, II, and ILI, were isolated and antisera prepared in rabbits. 
With these sera and cultures, homologous and cross aggluiination and Neufeld 


Quellung reactions® have been studied. 
METHODS AND MATERIALS 


Cultures.—Sixty-three cultures of Diplococcus pneumoniae were used in 
this study. The samples of sputum from which a large number of these strains 
were obtained were made available to us through the courtesy of members of 
the staff at the Receiving Hospital, Detroit, where each sputum had been 
typed by the Neufeld Quellung test. Within a period of three months cultures 
representative of the 30 types of pneumococci had been isolated by the mouse 
method. In this group, material from 65 cases was cultured. From 53 of 
these, the pneumococcus type corresponding to the sputum diagnosis was 
recovered; from 12 cases some other type of pneumococcus, Pfeiffer’s bacillus 
or streptococcus was isolated. We were unable to type one apparently typical 
pneumocoeecus. 

A few additional strains were obtained from sputa and blood cultures 
irom eases of pneumonia at the Henry Ford Hospital. Two or more strains 
of each type were obtained in all but five (XVII, XXI, XXIII, XXVII, and 
NXVIT). 

All cultures are gram-positive cocci, usually pointed, occurring in pairs 

ud short chains of pairs. They are all soluble in bile; 42 promptly ferment 
inulin, 21 show slow fermentation, or none at all. 


*From the Research Laboratories, Parke, Davis & Co., Detroit. 
Received for publication, June 23, 1938. 
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TABL 


CROSS AGGLUTINATION REACTIONS Wity 


SUSPENSIONS 
IX xX | 


OF 


XI 


DIPLOCOCCrs 


CULTURE USED i ll lll IV \ VI VII | VIII 


FOR 


SERUM 


02444 
02445 


02444 
*4443 | 


02445 | 02179 


4400 


1170 


1171 


1225 


1161 


1176 | 1174 | 1220 | 1216 


XII XI 


1206 


1212 


02179 
1170 
1171 


99° 


1161 
1176 
1174 
1220 
1216 
1206 
1202 
1168 
1228 
1186 
1183 
1217 


999 


1173-1 
1213 
1159 
1229 
1192 
1207 


92° 
“ow 


1194 
1219 
237 


£500 


31 
32 1214 
Controls ae 0 0 0 0 0 0 0 


*Four amounts of undiluted serum were used—0.05, 0.025, and 0.005 c.«c., 


sponding to dilutions of 1:20, 1:40, 1:100, and 1:200. 
4 complete agglutination; 3 — marked; 2 = partial; 1 = slight; 0- 
The blank indicate negative results, 


0.01, corre 


no agglutination. 


spaces 


The cultures are maintained in rabbit blood (one part defibrinated blood 
to two parts saline, about 5 ¢.c. to a tube). Cuitures are incubated at 37° C. 
for eighteen hours and stored at 4° C. 
Method of Producing Antisera.—Rabbits, weighing about 5 pounds each, 
Antigens of each type were prepared by suspending the 
Each 


rabbit received one dose subcutaneously and then intravenous doses of in- 


were used throughout. 


young growth from ascites agar in saline plus 0.5 per cent formalin. 


creasing amounts twice weekly for from three to six weeks. At intervals the 
rabbits were sample bled from the ear and the serum tested for Quellung re- 
action and for agglutination. If a clear-cut reaction was not obtained, they 
were further treated. 

The Quellung tests were made on either peritoneal fluid from mice 
jected with the specific culture or on rabbit blood culture. In either case 
malin had been added. The agglutination titers ranged from 1:40 to 1 
and sometimes higher. The serum from two or three rabbits on each 
was pooled and preserved with 0.5 per cent phenol. 

Technique of the Quellung Reaction ——Eighteen-hour cultures in ré 


blood preserved with about 0.5 per cent formalin were used for the Que! 





NOBLE-CAMERON: SPECIFICITY OF PNEUMOCOCCUS TYPES 


Ns WITH ORGANISMS USED FoR TYPE ANTISERA 


DIPLOCOCC( SM pyeUMONIAE—30 TYPES 
XII | XI xiv | XV XVI | XVII | XVIII) XI} XX XXI | XXII |XXIII| XXIV| XXV XXV XXVIII | XXIX | XXXI| XXXII 
1206 | 12028 7168 | 1228 | 1186 | 1183 | 1217 22% ¢ 1213 | 1159 | 1229 | 1192 | 1207 23% 1194 1219 | 1237 | 1214 


reactions. Formalin appears to intensify rather than lessen the reaction and 
makes a culture safe to use. Only a few cultures were prepared at a time 
and used from two hours to a week after the addition of formalin, though 
much older cultures have often given satisfactory results. 

A drop of Loeffler’s methylene blue from a fine capillary pipette is placed 
hear one corner on each of three cover slips, a small loopful (2 mm.) of the 
culture being tested is placed near another corner on each of the three cover 
slips, then a large loopful (4 mm.) of type I serum is added to the loopful of 
culture on the first cover slip, mixed, and the stain drawn in and further 

ed. Type II serum is added to the next and type III to the third. The 

ver slips are then inverted onto a plain glass slide and the procedure repeated 
all the type sera. The slides are then examined with an oil immersion lens, 

z reflected light from a frosted blue glass bulb (100 watt). 

When a positive reaction occurs, there is a swelling of the capsule of the 

mocoecus and the capsule has a definite outline. In a negative reaction 

apsule of the organism appears only as a halo of refracted light. In 

‘ case the pneumococcus is stained a deep blue. There is considerable 
variation as to the size to which a capsule may swell in the different types. 


For example, XXV has a very narrow capsule in positive reactions, while 
types IIT and VIIT have very large capsules. 
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TABI 
Cross AGGLUTINATION REACTIONS Wir 
SUSPENSIONS OF DIPLOCocct 


\ VI VII VIII IX Xx XI XII 
1163 | 1221 | 1181 | 1154 1162 1240 1241 1178 1239 1199 1195 


$444 | 4445 


1445 t444 1100* 
1444 


Controls 0 0 0 0 o o 


*Tests repeated with same results. 


Four amounts of undiluted serum were used—0.05, 0.025, 0.01, and 0.005 e.c., 
sponding to dilutions of 1:20, 1:40, 1:100, and :200. 


The blank spaces indicate negative results. 


Technique of the Agglutination Tests —Ageglutination tests were made by 
a rapid macroscopic method,* using measured amounts of undiluted serum and, 
for suspensions, sediment from broth cultures. 

The supernatant growth from a twenty-four-hour rabbit blood culture is 
used to inoculate tubes of veal broth (proteose peptone, pH 7.8-8.0) which are 
incubated eighteen hours. Approximately 0.5 per cent formalin is added and 
the cultures thoroughly mixed. They are then centrifuged, the broth de- 
canted, and the organisms resuspended in broth and formalin. This suspen 
sion is thoroughly mixed and allowed to stand for two or three hours in a 
narrow tube to allow any clumps or debris to settle. The supernatant homo 
geneous suspension is then removed to a clean tube and diluted with broth 
and formalin to a density of 5 to 8 billion organisms per c.c. 

Test—One-half cubic centimeter of each type serum is pipetted to the bot 
tom of small tubes (Kahn tubes), and 0.1 ¢.c. suspension of the culture being 


tested added to each. For the homologous type the serum amounts are .\)), 


0.025, 0.01, and 0.005 ¢.c. The racks carrying the tests are inclined to an anyle 
of 45° and slowly shaken for two minutes, 0.5 ¢.c. saline added, and ‘he 


results read. 
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TABI 
IONS Wirt ‘ 
' (PLICATE CULTURES ON CERTAIN TYPES 
DIPLOCOCCT = 

XII 


fUMONIAE—TYPES 
XV XVI XVIII XIX XX XXII XXIV XXV XXIX XXXI XXXII 
1230 | 1203 | 1224 | 1215 | 1188 | 1169 | 1175 | 1191 | 1166 | 1189 | 1200 | 1231 1236 | 1167 


4410* 


2000 


$443 4000* 
3444* 


EXPERIMENTAL 


Cross Quellung Tests —Each type serum was tested against the 30 type 
cultures which were used for antiserum production. The results are contained 
in Table I. In all the tables Arabic numerals represent serum types and 
Roman numerals the culture types. It will be seen that with the exception 
of culture No. 1237, type XXXI, which was positive also in type 20 serum, 
there were no cross reactions. 

Among the cultures not used for serum production another strain of type 
XXXTI (No. 1231) was the only culture which showed cross reactions. This 
Was also positive in type 20 serum, while a third culture (No, 1236) was 
nevative (Table II). 

Therefore 61 out of 63 cultures gave type specific reactions by the Neu- 
fel Quellung test under the conditions of the experiment. 

Cross Agglutination Tests —Cross agglutination tests with the 30 cultures 
use| for antisera in general showed little crossing (Table III). Types VIII 
and XVI gave doubtful reactions with the majority of sera at 0.05 ¢.c. When- 
ever a doubtful or apparently inconsistent result was obtained, the tests were 
rep ited. 

Among the cultures not used for serum production (Table IV) one type 
Ii culture (1238) showed partial agglutination in type 8 serum; one type VII 
(1162) crossed slightly with 3; one type IX (1178) slightly with 8, and one 
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type XXXI (1231) showed marked agglutination in types 13, 20, and 29. 
Culture 1181, which was typed as VI by the Neufeld reaction and checked 
several times, failed to agglutinate in any serum. 

One culture (1218) which is morphologically a pneumococcus, ferments 
inulin, and is soluble in bile, has been consistently negative by Neufeld and 
shows some degree of agglutination in practically all type sera, but complete 
agglutination in none, 

Agglutination and Quellung Reaction With Types IIT and VIII.—As there 
has been considerable mention in the literature concerning the crossing of types 
III and VIII, a few additional strains were tested, including a culture of type 
III labeled ‘‘R;’’ and one of type VIII labeled **Henrique,’’ received from 
Georgia Cooper, February, 1934, and an old type III, received from Rocke 


feller Institute in 1922. The results are given in Table V. 


TABLE V 
AGGLUTINATION AND QUELLUNG REACTIONS WiTH Types IIT ANp VIII 


AGGLUTINATION QUELLUNG 
SERU _ SERUM 5 
CULTURES 0.05 aan "eae 0.005 (0.05 a.00s "ent 0.005 oom M SERUM 
C.C. C.c. C.c. ©.C. | C.C. C.c, CC. CC. = . 
Rockefeller 3 } 
02179 } 
238 } 
1299 
1300 
Cooper R 


» 


1176 
1240 
124] 
Cooper ale Henrique ho 


*Serum 3 was produced with culture 02179 and Serum 8 with culture 1176. 


Five out of six strains of type III crossed slightly with type 8 serum by 
agglutination, and the five type VIII strains showed no crossing with serum 8, 


while type specific reactions were obtained with all by the Quellung test. 


SUMMARY 

Cultures of Diplococcus pneumoniae, representative of types I, II, and III, 
and the Cooper types 1V through XXXII (except XXVI and XXX which are 
now grouped as VI and XV, respectively) were isolated and antisera prepared. 

These 30 types were found to be remarkably specific by both agglutina- 
tion and Quellung reactions, the latter being the more specific. 

In contrast to the numerous unsuccessful attempts which have been made 
in the past to separate various species of bacteria into types, the classification 
of the pneumococci as originated by the late Georgia Cooper has been re- 
peatedly confirmed. 

Our appreciation is due to Dr. A. H. Price of the Receiving Hospital and Dr, F. W. Hurt- 
man of the Henry Ford Hospital for their kindness in furnishing us with the material from 
which the cultures were obtained. 

REFERENCES 
. Cooper, G., Edwards, M., and Rosenstein, C.: J. Exper. Med. 49: 461, 1929. 
2. Cooper, G., Rosenstein, C., Walter, A., and Peizer, L.: J. Exper. Med. 55: 531, 
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EVALUATION OF I AND O ANTIGENS IN AGGLUTINATION TESTS 
FOR TYPHOID FEVER* 


Lucite R. Hac, Pu.D., CaruHerine 8S. Fuynn, Pu.D., AND C. ALFRED Perry, Sc.D. 
BALTIMORE. Mp. 


HE value of carefully standardized H and O typhoid antigens as proposed 

by Felix! over Widal’s (1896) living antigen or the formolized antigen, 
is generally accepted. However, there is still uncertainty as to (a) what con- 
stitutes diagnostic titers with H and © antigens, (b) the effect of antityphoid 
inoculations on the development and persistence of H and O agglutinins, and 
¢) the respective value of living and of H and O antigens in routine public 
health work, 

Felix considered a serum titer of 1:200 or more with an O suspension as 
a positive agglutination reaction for typhoid fever. The titers which other 
investigators?® have considered to be significant have, however, varied widely. 
Rarely’ !’ have O titers as high as 1:160 been found in serum of vaccinated 
individuals unless vaccination against typhoid has been very recent (within 
six months). Agglutination titers with the O antigen in normal uninoculated 
persons have usually been low.*: 1 1416 Occasional high titers may have been 
due to such persons being carriers. 

There is, therefore, a definite need for further clarification and evaluation 
of reactions with these antigens before they can be used to best advantage in 


routine diagnostic laboratory work. 
SELECTION AND PREPARATION OF ANTIGENS 


The wide variation in the agglutination titers considered indicative of 
typhoid fever is due in no small part to the sensitivity of the antigens used. 
This, in turn, is dependent on the strains of organisms used and the method 
of preparation of the antigen. In this study an effort was made to select 
strains of Eberthella typhosa of high sensitivity and to prepare them in the 
most effective way. 

antigens were prepared according to the methods of Gilbert, Coleman, 
and Laviano,t and Mudd." The turbidity of the final suspensions was adjusted 
to standard No. 3 of the MacFarland nephelometer. No difference was found 
in the sensitivity of the antigens prepared by either method. Sinee the Mudd 
metiiod was simpler, it was used in preparing all other O antigens. Nine 
different O antigens were prepared. 


\ntigens prepared by pooling several different strains of organisms seemed 


to yicld somewhat less satisfactory results than did single strains of highly 


from the Bureau of Bacteriology of the Maryland State Department of Health, Baitimore. 
ceceived for publication, June 27, 1938. 
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sensitive organisms. The pooled antigen showed only the degree of sensitivity 


associated with the weaker strains, The addition of the more active strains 
failed to compensate for the weaker ones. The importance of using a highly 
sensitive O antigen cannot be overstressed. 

No difficulty was encountered in securing highly sensitive H antigens from 
actively motile strains of Eberthella typhosa. Several of these were compared, 
and all vielded similar titers. 

H and O agglutination tests were incubated overnight at 52° C. with the 
level of the serum dilutions above the level of the water in the bath to create 
convection currents in the tubes. Titers were based on the highest dilution 


in which a definite (2+ or higher) agglutination reaction was obtained. 


SELECTION OF SERA FOR STUDY 


Over 3,000 sera were examined in this study. When there was sufficient 
material, the blood clots were cultured in Kracke-Teasley medium.'* Prelim 
nary microscopic agglutinations with living typhoid and paratyphoid B anti 
gens were carried out in serum dilutions of 1:40 and 1:80, and those sera 
which showed definite agglutination (2+ or higher)* after one hour at 37° C 
in the 1:40 dilution were then titrated by the tube method for H and O ageglu 
tinins in dilutions from 1:20 to 1:5,120. Furthermore, only those sera which 
showed © titers of at least 1:80 were selected for study since it had been 
found that Eberthella typhosa is rarely isolated from any case with a lower 
concentration of O agglutinins. All cases reported as typhoid during thie 
course of this study and on which agglutination tests were made, were found 
to have had an O agglutination titer of at least 1:80. Two hundred and 
eighty-eight sera were studied in this way. These were divided into three 
groups (1) 181 sera from reported cases of typhoid, (2) 69 sera from cases 
not reported as typhoid, although considerable O agglutinins were present, 
and (3) 38 sera from febrile nontyphoid cases. In addition, sera from a fourth 
group of 25 persons who had received antityphoid inoculations were studied. 

Specimens were received for the most part in Keidel tubes. After re 
moval of the serum for agglutination tests, the clot was cultured. Special 
blood cultures were also received from some cases and stool specimens from 
others. 

Sera from 99 of 181 reported cases of typhoid had microseopiet as well 
as H and O titrations carried out in dilutions from 1:20 to 1:5,120. Titers 
determined by the microscopic agglutination test using a living antigen have 
been found to bear no constant relationship to either the H or O agglutination 
titers. 

RESULTS OF STUDY 


Group I. Cases Reported as Typhoid.—An O agglutination titer of 1 
greater was found in over 90 per cent of reported typhoid cases in s; 
of the fact that many specimens were taken early in the course of the dise: 


or 


*4+ — practically all bacilli clumped; 3+ = approximately 75 per cent clumped; 2+ 
per cent; += 25 per cent. 

*+The microscopic tests were made using standard size loopfuls of accurately 4 
serum and antigen suspensions mixed on cover slips and examined microscopically. 
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H agglutinin titers were found to be much lower than O. Twenty-one per 
cent (20.9) of the 181 reported typhoid cases had H titers less than 1:160 as 
compared to 8.8 per cent for O agglutination, whereas only 47.0 per cent had 
II titers of 1:640 or greater compared to 74.6 per cent with similar O titers 
(Table 1). 

In this group of 181 reported typhoid cases, there were 6 (3.3 per cent) 
which showed an O titer of 1:320 or higher but no H titer at all, and 13 
(7.1 per cent) which showed an O titer of 1:320 or higher and an If titer 
not higher than 1:40. All except three gave microscopic titers comparable to 
the © titer. Eberthella typhosa was isolated from the blood of 61 of the 181 


reported cases and from stool or urine specimens of 36 others. 


TABLE I 
H aNp O AGGLUTINATION TITERS IN 18] CASES REPORTED AS TYPILOID 


Blood Positive Stool Positive E. typhosa 
E. typhosa E. typhosa Not Isolated 
61 Sera 36 Sera 
O H H 
Per cent * cent 
780) 11.5 18.0 ad 22.2 
:160 6.6 21.3 5.6 3.9 
£320 6.5 14.7 2.8 16.6 
:640 or higher 75.4 16.0 


All Cases 
181 Sera 


Group II. Cases Not Reported as Typhoid.—Sera were examined from 69 
cases with © titers of 1:80 or higher which were not reported as typhoid. 
Of these, 17 (24.6 per cent) gave O titers under 1:160, while the remaining 
52, or 75.4 per cent, had titers of 1:160 or greater (Table II). It seems likely 
that a large number of these may have been unrecognized or unreported cases 
of typhoid in view of the fact that 71 per cent of the 69 had O titers of 1:320 
or greater, while in a group of 38 nontyphoid cases (see Table II]) and 25 
persons given antityphoid inoculations (Table IV) only 2 (vaccinated) had 
Q titers as high as 1:160. That some of these cases were undoubtedly typhoid 
is further supported by the isolation of Eberthella typhosa from several blood 
cultures. If these 52 cases were typhoid fever as the evidence indicates, it is 
possible that nearly a quarter (22.3 per cent) of the typhoid cases (181 + 52) 
Were never reported as such. 

TABLE II 


» O AGGLUTINATION TITERS IN 69 SERA WITH O TITERS OF 1:80 OR GREATER, Not RE 
PORTED CLINICALLY AS TYPHOID 


O H 
Per cent Per cent 
Under 1:160 24.6 34.8 
:160 4.4 17.4 
2520 14.5 18.8 
:640 or higher 56.5 29.0 


Group III. Febrile Nontyphoid Cases.—Sera were examined from 38 non- 
typhoid cases. On the basis of agglutination reactions, 10 were tularemia, 5 


undulant fever, 4 spotted fever, and 3 infectious mononucleosis. In 16 in- 
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stances in which no diagnosis was made by the physician, the laboratory tests 
were negative. The O agglutination titer for typhoid was 1:80 or less in all 
these cases previously (Table IIT). 
TABLE IIT 
CLASSIFICATION AND O TITERS ON 38 FEBRILE NONTYPHOID CASES 
DIAGNOSIS CASES O AGGLUTINATION 


Partial 1:40 


Tularemia 10 
5 Partial 1:80 


Undulant fever 


~ 
Spotted fever 4 Partial 740 


Infectious mononucleosis 3 Partial 1:80 


Undiagnosed 16 Partial 1:80 


Group IV. Vaccinated Individuals.—The sera of 25 individuals who had 


been given antityphoid inoculations were tested for their O agglutinin titers. 
Only 2 of the 25 sera had titers of 1:160. Nine had been inoculated within 


a year and the rest from one to three years (Table IV). 


TABLE IV 
H AnD O TITERS ON 25 PERSONS GIVEN ANTITYPHOID INOCULATIONS 


HISTORY PERSONS : O TITER 
9 Highest 1:80 


Inoculations within year 
1:80 


Inoculations one to two years previous 10 Highest 


Inoculations two to three years previous 6 (2) 1:160; (4) 1:80 


DISCUSSION 


The titer which is accepted as an indication of positive serologie reaction for 
typhoid fever should be (a) sufficiently high that it will seldom be found in 
nontyphoid cases, but (b) low enough that it will be of value in early diag- 
If too high a titer is used, a large number of reactions will have to be 


While 


the examination of multiple specimens is highly desirable, it is not always 


HoOsIS. 


reported as suspicious or indeterminate and other specimens obtained. 


possible for a physician to obtain these, and he may construe a suspicious 
report on a typical case as contraindicating the diagnosis of typhoid fever. 

When highly agglutinable O antigens have been used, a titer of 1:160 has 
been found sufficiently high to constitute a positive serologic test for typhoid 
fever. This titer is found early enough (in the course of the disease) to be 
practical, and yet is rarely found, after six months, in persons who have been 
given antityphoid inoculations or who are suffering from infections other than 
typhoid. In our experience Eberthella typhosa has seldom been isolated from 
any case of typhoid when the O titer has been less than 1:80.¢ In the vast 
majority of cases of typhoid, an O titer of 1:160 or greater has been found 
with the first specimen submitted to the laboratory, and in practically all cases 
where Eberthella typhosa has been isolated from the blood stream, the O titer 
has been so high (1:640 or greater in 75 per cent of cases) that no reasonable 
question could be raised as to the diagnosis. In cases where the O titer was 

*The authors are indebted to Dr. H. B. Miller, of the 1392nd Company C.C.C. Comp 


D-2-Md., Goldsboro, Maryland, for blood from vaccinated persons. 
7One or two isolations have been made subsequent to this study. 
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comparatively low on the first specimen submitted, a high titer was in- 
variably obtained in subsequent specimens. (O agglutinins have been found 
considerably earlier in the course of the disease than the H agglutinins.) 
In a series of 38 febrile, nontyphoid cases, all of the sera had agglutination 
titers below 1:160. Furthermore, sera from only 2 of 25 vaccinated indi- 
viduals had titers as high as 1:160. Our results, therefore, are in agreement 
with those of Felix,’ Smith,? Gardner,® and Lewin,? who suggested that a 
| :200 titer was diagnostic, or, to be more exact, since our dilutions did not include 
1:200, we feel that a titer of 1:160 may be considered diagnostic. The 1:500 
titer of Dulaney and others! has been found to be too high with the antigens 
used in this study. Sinee a rise in titer seems to be the best indication of 
infection, we would agree with Bole’ and others that it is best to carry out 
the complete titration each time rather than to use only one or two dilutions. 

Sera from a number of cases of undiagnosed illness were found to have 
an O agglutination titer of 1:160 or higher. The agglutination reactions were 
so high in most cases as to leave little question of typhoid infection, and in 
two eases, Eberthella typhosa was isolated from blood cultures. Although 
these had not been so reported, many of them probably were typhoid fever. 
It is, therefore, possible that nearly a quarter of the typhoid cases considered 
in this study were never reported as such. These findings warrant a health 
department in promptly investigating all cases which show positive serologic 
tests for typhoid fever and in collecting blood and stool specimens from these 
cases regardless of whether or not they are clinically positive. This observa- 
tion is in accord with that of Sellers?® who estimated typhoid fever cases 
in Georgia for 1935 on the basis of deaths as 2,500 against only 1,013 reported. 

There has been a tendency in recent years to disparage the microscopic 
Widal test with a living antigen. The use of dried blood is, of course, a crude 
and inaccurate method, though it has been of very great value. In our study 
of over 3,000 cases of possible typhoid fever, the microscopic agglutination 
test carried out with a sensitive, smooth, living antigen has been found to be 
almost as valuable from a diagnostic standpoint as the macroscopic test using 
the newer H and O antigens, provided the amount of serum available is sufficient 
for accurate dilutions and the technical worker has had experience in the 
reading of the microscopic test. Occasionally, the O titer is considerably 
higher and hence of greater diagnostic value than the titer with the living 
autiven, although at times the reverse may be the ease. H and O antigens 
can be carefully standardized, readings are less susceptible to individual error, 
diffi-ulties in antigenie and cultural variations can be avoided, and the O anti- 
gel is agglutinated earlier in the course of the disease. In addition, the O 


cr 
antiven has been found of value in detecting carriers. 


"he routine use of an H antigen for typhoid has not been found of prac- 
tical value. Its use is indicated in those eases in which a vaccinated individual 
is Suspeeted of having typhoid. Cruickshank?! has pointed out that H agglu- 
tinins have frequently been found to be absent in typhoid eases. While we 
have not observed this phenomenon to any extent, we have nut found the 
routiie use of H agglutination of value. The recent work of Damon?2? confirms 
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the work of others that H agglutination is not always specific. Also, the H 
agglutination may, at times, be partly or totally an anamnestic reaction. 


Repeated blood specimens have been found to be of great value in cases 
with comparatively low initial titers or in eases in which there is some ques- 
tion as to diagnosis. We have failed, however, to obtain positive blood ecul- 
tures in many typhoid cases which have almost invariably given high O ag- 
glutination titers with our sensitive antigens. 

Nearly all of the 181 sera received from reported cases of typhoid in 
Maryland, including 61 sera from which positive blood clot cultures had been 
obtained, showed at least partial O agglutination in a dilution of 1:80. H ageglu 
tinins were present in a titer below 1:80 in 7.1 per cent of the cases and entirely 


absent in only 3.3 per cent of the cases. 


SUMMARY 


On the basis of this study, an O agglutination titer of 1:160 with an anti- 
gen of satisfactory sensitivity may be considered as a positive serologic test 
for typhoid, while a titer of 1:80 is suggestive and should be checked by 
further specimens, 

Of approximately 3,000 sera examined during 1935 and 1936, 313 were 
selected on the basis of agglutination reactions with a sensitive living antigen 
and further studied for their H and O titers. 

Sera were examined from 181 reported typhoid cases. In 61 of these, 
Eberthella typhosa was cultured from the blood; in 36 others, from stool! 
specimens. All sera had at least a 2+ O agglutination in a dilution of 1:80. 
Ninety-one and two-tenths per cent had an © titer of 1:160 or greater, 84 per 
cent a titer of 1:320 or greater, and 74 per cent a titer of 1:640 or greater. 

Of the 61 sera confirmed by positive blood clot cultures, 75.4 per cent 
showed an O titer of 1:640 or greater, 81.9 per cent an O titer of 1:320 or 
greater, and 88.6 per cent an O titer of 1:160 or greater. 

The titers on sera from 38 febrile, nontyphoid patients and from 25 indi- 
viduals who had received antityphoid inoculations, were less than 1:160, 
except in two of the vaccinated individuals. 

In routine work, H titrations have not been found of value, except with 
sera from individuals known to have been vaccinated. 

Even though reasonably reliable results can be obtained by experienced 
workers with the microscopic Widal test using satisfactory living antigens, 
there are so many practical advantages in the use of an O antigen suspension 
that it should be routinely employed. 


The authors wish to acknowledge the valuable criticisms of this paper made by Eliz 
Petran and Ruth Myers of this department and by Thomas C. Grubb, formerly of this de} 
ment. 
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OBSERVATIONS ON THE USE OF QUINIDINE SULFATE IN CHILDREN* 
Cuarues R. Messetorr, M.D., New York, N. Y. 


HE action of quinidine sulfate on the human heart has been the subject 

of numerous investigations. These have established (1) that quinidine 
produces definite electrocardiographic changes ;'* (2) that it is rapidly elimi- 
nated from the cardiae structures;°® and (3) that little cumulation of the 
drug takes place in the heart.*:® Due, no doubt, to the fact that the more 
serious types of cardiae arrhythmias are infrequent during childhood, studies 
on the use of quinidine in man have been limited to adults. However, it was 
deemed desirable to know whether the observations relating to the action of 
the alkaloid on the human adult heart are applicable to that of the child. 
Accordingly, the effects of this drug, at various dosages, were studied on 12 
children: 10 with regular sinus rhythm, 1 with frequent and persistent pre- 
mature auricular contractions, and 1 with bundle branch block associated with 
congenital heart disease. 

These observations revealed four significant points with reference to the 
use of quinidine during childhood: (1) Impairment of A-V conduction and 
of intraventricular conduction as well as decrease in the amplitude of the 
positive T-wave, phenomena noted in adult studies,’ ® * are also seen in chil- 
dren. (2) Quinidine may be safely administered to a child in doses propor- 
tionally very large for the age and the weight of the subject. (3) The prin- 
ciples of dosage and of cumulation governing the clinical use of the drug in 
children appear to be identical with those reported in adults. (4) A further 
point of interest is the fact that intraventricular conduction in the child with 
the bundle branch block was not unduly impaired by quinidine. The details 
of the observations made on the 12 children, together with a discussion of 


several features of special interest, form the subject of the present report. 
OBSERVATIONS 


1. Observations on Children With Regular Sinus Rhythm.—Quinidine was 
administered to 10 children with rheumatic heart disease who were attending 
the Cardiae Clinic. Their ages ranged from 8 to 14 vears. All had regular 
sinus rhythm and none presented signs of congestive heart failure. The initial 
dose in every case was 9 grains daily, and this was gradually increased util 
they were taking 45 grains daily in divided doses. Despite the large doses 
employed, extracardiae evidence of quinidine toxicity, gastrointestinal, visual, 


or auditory, did not appear in a single instance. 


*From the Cardiac Clinic of the Hospital for Joint Diseases. 
Received for publication, July 1, 1938. 
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The earliest and most constant electrocardiographic change was a decrease 
in the amplitude of the positive T-wave in all leads. This occurred in every 
child in this group and appeared to be a very sensitive reaction to quinidine 
therapy. In some cases it was the sole evidence of quinidine effect on the 
heart, and appeared with doses as small as 9 grains daily in a few children. 
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Prolonzation of the QRS time, ranging from 25 to 50 per cent of the control 
Values. was present in 4 of the 10 cases. This increase of the QRS time 
appeared only when the level of dosage was stepped up to 30 grains. A-V 
conduction was found impaired in two instances, and then only during the 
Period! of dosage of 21 to 30 grains daily. In one case the control P-R interval 
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of 0.16 increased to 0.18 second, and in the other case the control P-R interval 
of 0.16 increased to 0.22 second. 

2 Observations on a Child With Premature Auricular Contractions.—C. H., 
a boy 10 years old, was referred to the Cardiac Clinie for a study of a cardiae 
arrhythmia discovered in the course of a routine physical examination. The 
final diagnosis established in the clinic was regular sinus rhythm with pre- 


mature auricular contractions, Class E (possible heart disease ).’ 
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Fig. 3.—Electrocardiograms of patient J. S. {, Before quinidine, shows P-R interval of 
9.16 second and QRS time of 0.12 second: B, after 30 grains quinidine daily for four days, shows 
P-R interval of 0.18 second and QRS time of 0.16 second. 

The effect of the drug on the premature contractions is shown in Figs. 
land 2. These show that when quinidine was administered in divided daily 
doses, it was necessary to increase the level of daily dosage to 30 grains in 
order to abolish the premature contractions. On the other hand, one single 
dose of 15 grains sufficed to abolish the ectopic beats within one hour and to 
prevent their reappearance for at least five hours (Fig. 2). The clinical 
results of quinidine administration in this child differed in no appreciable way 
from those obtained in adults with a similar arrhythmia.!°!" 

Electrocardiographically, there was evidence of depression of both A-V 
and of intraventricular conduction during the period of dosage of 30 grains 
daily, the P-R interval having increased 29 per cent and the QRS time 25 per 
ag ‘bove the original values. A lowering of the amplitude of the positive 
I-wave appeared after one week of 15 grains daily, while the maximum de- 
of about 50 per cent below the control reading appeared only at the 
level of daily dosage of 30 grains. 


Creasy 


Ollowing the nomenclature adopted by the New York Heart Association. 
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The maximum effects of the single dose of 15 grains consisted of a 27 per 
cent decrease in the amplitude of the positive T-wave and a 10 per cent increase 
in the QRS time (Fig. 2). These changes appeared within two hours, which 
is about the same time required in adults for a similar dose to produce its 
greatest effect.2>* The electrocardiographic changes seen in this child, both 
during the period of divided daily doses and after the single large dose, were 
essentially the same as those observed in adults.* Attention should, however, 
be ealled to the fact that others™ have failed to find impairment of either 
A-V or of intraventricular conduction after the administration of as much as 
60 grains of quinidine daily. An explanation of this difference cannot be 
offered at this time. 

3. Observations on a Child With Bundle Branch Block.—J.8., a boy 6 years 
old, was referred to the Cardiae Clinie with a diagnosis of congenital heart 
disease. The diagnosis after complete examination was heart disease of con- 
genital origin, interventricular septal defect, enlarged heart, normal sinus 
rhythm, bundle branch block, and no diminution of the functional capacity 
(Class 1).* 

In order to observe the effect of quinidine on a heart with a bundle branch 
conduction defect, the drug was given in gradually increasing doses, beginning 
with 6 grains daily. It was found that doses up to 9 grains daily failed to 
produce any change in the electrocardiogram, while doses of 15 and 20 grains 
daily caused a prolongation of the QRS time by about 17 per cent. <A dose 
of 30 grains daily for four days further increased the QRS time up to 33 per 
cent above its original value (Fig. 3). No significant changes were seen in 
the P-R interval, the T-wave, or the sinus rate. These findings are in com- 
plete accord with those of Gold and his co-workers® who observed no unusual 
susceptibility of an adult with bundle branch block, given large doses of 


quinidine, to the depression of intraventricular conduction. 


COMMENT 
The average daily dose of quinidine in adults is from 15 to 30 grains, 
although 60 grains and more have been administered daily for long periods 
of time without untoward effect.*.* 14 The average adult daily dose was 
exceeded in every one of the 10 children with regular sinus rhythm, 45 grains 
of the drug having been taken daily for two weeks. None of them showed 
symptoms of cinchonism or developed serious conduction disturbances or 
arrhythmias. These observations suggest that the full average adult dose may 
be safely given to children rather than the fraction of this dose based either 
on the age or on the weight of the subject. Nevertheless, since great indi- 
vidual variation in sensitivity to quinidine is known to exist, it is advisable 
to check the degree or the presence of conduction impairment by frequent 
tracings when large doses are employed, as was done in the present study. 
No appreciable cumulation of the drug in the cardiae structures was in 
evidence at any time. Thus, the daily administration of 30 grains daily for 
five weeks to the child with extrasystoles produced no greater changes in his 


electrocardiogram at the end of this period than after one week of medication. 


*Following the nomenclature adopted by the New York Heart Association. 
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However, it should be emphasized that inasmuch as observations were made 
only at weekly intervals, it is not surprising that cumulation was not noted 


in any of the cases studied, since cumulation on a fixed daily dose occurs only 
during the first few days of medication.® 

It should be further noted that a study of Figs. 1 and 2 shows very clearly 
that it is the size of the individual dose and not the total period of dosage 
that determines the magnitude of the effects of quinidine. Thus, one 15 grain 
dose was more effective in abolishing the premature auricular contractions 
and was productive of greater electrocardiographie changes than a similar 
amount given in 5 grain doses three times daily for one week. Moreover, the 
clinical and electrocardiographic changes produced by the single large dose 
were practically identical with those noted after the prolonged administration 
of 30 grains daily but divided into three 10 grain doses. 

The findings in the children studied, both as they relate to dosage and to 
cumulation of quinidine, are essentially the same as those reported by Gold 
and his co-workers® in their study on the use of the alkaloid in ambulatory 
adult cardiae patients. 

SUMMARY AND CONCLUSIONS 


1. Observations were made on 12 children relative to the action of quinidine 
sulfate upon their hearts. The results, clinical and electrocardiographic, were 
compared with published findings in adults. 

2. The electroecardiographie changes produced by the drug in children 
were found to be identical with those noted in adults. The clinical results in 
a child with frequent premature auricular contractions differed in no appre- 
ciable manner from those seen in an adult with a similar arrhythmia. Pub- 
lished observations that quinidine produced no unusual depression of intra- 
ventricular conduction in an adult with bundle branch block were confirmed 
in a child with a similar conduction impairment. 

3. Children tolerate large doses of quinidine, as judged by the age and 
weight standards. The usual adult daily dose of 15 to 30 grains may be safely 
given to children. It is advised, however, to control the large doses by fre- 
quent electrocardiograms. 

+. The principles underlying dosage and cumulation of quinidine estab- 
lished for adults apply equally to children. 
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THE EFFECT OF BANANAS ON LAXATION* 





























Puinie L. Harris, Pu.D., CHARLESTON, S. C., AND GrorGe L. PoLANpb, B.S.. 
New York, N. Y. 


RELIMINARY to a clinical investigation concerning the laxative effect of 

various fresh fruits, a short exploratory study was carried out on rats. 
Normal male albino rats, 90 to 100 days of age and representing eight different 
litters, were used. The banana was chosen for study as a typical fresh fruit 
which is readily available, widely used, and of constant composition. Further- 


more, several conflicting opinions which have been expressed regarding the 


laxative value of bananas, should be reconciled if possible. Bergeim and co- 
workers,’ Eddy,? Russell,* and von Meysenbug,* have proved to their satisfaction 
that bananas have a definite laxative value. Other investigators, Thompson, 
Northmann,® Pease and Rose,’ are equally convineed that this fruit has no in- 
fluence on bowel movement. However, the American Medical Association, Com- 
mittee on Foods,* has allowed the advertising claim that ‘‘ Ripe bananas . . . are 
an aid against constipation,’’ thereby recognizing that bananas have at least a 
regulating effect upon laxation. 

The present experiment was divided into three periods of fourteen days eac 
During the first period the animals were fed the breeding colony diet consisting 
of 24 whole wheat, 144 whole milk powder, and 1 per cent sodium chloride. This 
same ration plus 20 gm. of banana pulp from fruit not completely ripe (yellow 
peel with green tip) was fed during the second period. The third period was 
identical with the second, except that the banana pulp was from fully ripe 
bananas (yellow peel with brown flecks). One week was allowed between 
periods II and III, during which the rats received only the basal diet so that 
no effect of the second period would be carried over to the third. 

Of the six criteria for determining degree of laxation proposed by Cowzill,’ 


h. 


only three were considered practical for use in this study, viz., (1) amount ol 


Fruit Co. 





*From the Medical College of Charleston and the Research Laboratory, United 
New York. 
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intestinal eontent evacuated per day, (2) water content of the feces, and (3) 
laxation rate or number of defecations per day. Consequently, each day at the 
same hour feces from each individual animal were collected, counted, and 
weighed. At the end of each week, during the experimental periods, the total 
collected feces from each rat were dried, total solids were determined, and water 
content was ealculated. The results are shown in Table I. 


TABLE I 


SHOWING THE LAXATIVE Errect OF BANANAS WHEN FED AT DIFFERENT STAGES OF RIPENESS 


FEEDING PERIOD” 
I II Ill 
PER CENT PER CENT 
AVERAGE AVERAGE - AVERAGE | eee se 
INCREASE | | INCREASE 
OF OF OF | 
OVER 
PERIOD I 


OVER | | 
RESULTS RESULTS . | RESULTS 
| - 
j 50 


PERIOD IT 
Laxation rate (number feeal units 15.9 20.9 : 23.9 
per day ) 
Weight of feces (mg. per day) 930.0 1760.0 | 1940.0 58 
Dry weight of feces (gm. per week ) ns | 12.9 ‘ 14.2 23 
Water content (per cent) 2 47.6 | 47.7 44 
Increase in body weight (gm.) 0 24.0 33 38.0 111 


*Feeding period I—Animals received the complete colony diet for fourteen days. 
Feeding period Il—Animals received the colony diet plus twenty gm. of banana (yellow 
skin with green tip) daily for fourteen days. 


Gecked with brown) dally for fourteen day diet plus 20 gm. of banana (yellow peel 

H'rom a consideration of these data it appears that bananas, either partially 
or fully ripe, do exert a laxative effect. This effeet in rats is probably not due 
to the crude fiber of the bananas, since the 20 gm. of banana pulp contained 
less crude fiber than the equicalorie amount of basal diet for which it was sub- 
stituted. Neither does it seem probable that the vitamin B, or mineral content 
of the banana supplements was the factor which produced increased laxation, 
since the basal diet was liberally supplied with both of these essentials. 

A consideration of the relative effects of partially ripe and completely ripe 


bananas upon the laxation criteria indicated that the laxation principle is present 


in larger quantities in completely ripe than in partially ripe bananas. The differ- 
ences in chemical composition of bananas at these two different stages of ripeness 
are small. Slightly less stareh and free tannin, and slightly more sugar and 
pectin oceur in the completely ripe fruit. The small relative amounts of stareh 
and sugar which the banana supplement introduced into the diet eliminate 
these as causative factors. The free tannin content decreases and the pectin 
content inereases as the banana ripens because the tannins are slowly bound 
in an insoluble, supposedly inert, ‘‘vegetable tannate,’’ while the pectins are 
slowly freed from an insoluble, inert protopectin. Consequently, the presence 
of more bound tannin and more free pectin in the fully ripe banana than in the 
partially ripe fruit should be considered in explaining the superior laxative 
poteney of the fully ripe fruit. 
| ‘he aecelerated gain in body weight during the second and third periods 
IS ati anomaly difficult to explain, since the food energy intake increased only 
slightly during these periods. 

‘Jceasional reports'’ of subjective impressions that the laxation benefits from 
bananas decreased after the first few days of exceptional success in a few human 
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subjects, were investigated and tested in these experiments. The laxation rates, 
water content of the feces, and daily amount defecated were averaged for the 






first and second half of each period and compared in Table II. 










II 
BETWEEN THE RESULTS OF THE FIRST AND SECOND HALF OF EACH EXPERI 
MENTAL PERIOD 


TABLE 





A 





COMPARISON 













PERIOD II PERIOD UI 
(PARTIALLY RIPE (FULLY RIPE 
BANANAS ) BANANAS ) 






PERIOD I 
( CONTROL ) 




















SEC- PER SEC- PER SEC- PER 











FIRST ‘ FIRST , FIRST 

| OND | CENT OND | CENT | OND | CEN’ 

HALF HALF _| HALF 

HALF |\CHANGF HALF CHANGE HALF CHANG! 

Laxation rate (number of} 15.3 16.6) +8 21.4) 20.5 -4 26.2; 21.6) -18 

fecal units per day) 

Weight of feces (mg. 1140.0) 1320.0 L16 1790.0 1730.0 3 1960.0\/1920.0| -~ 2 
Water content of feces (per) 33.0 33.4 + | 46.9 $8.5 +5 46.7 48.7; +4 








cent ) 





The subjective impression, that the ability of bananas to increase daily 


defecations decreased during the course of the experimental periods, was not 






substantiated in these experiments on rats. In only one instance, the laxation 
rate during period III, was the performance during the second half of the period 







markedly decreased over that of the first half. 







CONCLUSION 










The results of this experiment indicate three facts that may be of value in 
planning future clinical studies concerning the effect of bananas upon laxation. 
These are (1) that fully ripe bananas (yellow peels flecked with brown), are 
more laxative than partially ripe bananas (vellow peels with green tips); (2 
that free pectin and bound tannin may prove to be the principal laxation factors 
of the banana and consequently the intake of these compounds should be de- 
termined in both the control and experimental periods; and (3) that there is 
apparently a sustained increase in laxative effect due to banana feeding in the 










rat which may also oecur in human subjects. Nevertheless, a clinical study 
should be extended enough so that a relatively great preliminary stimulating 
effect upon laxation, if present, would not be given undue weight in the final 







averages. 
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RAGWEED HAY FEVER: THE EFFECT OF DOSAGE IN THE 
TREATMENT OF 314 CASES* 


Harotp D. DuNnpy, M.D., Louis Levin, M.D., anp Harry Marxow, M.D., 
BROOKLYN, N. Y. 


PECIFIC pollen therapy is generally accepted as the modern method of 

treatment of hay fever. The procedure is fairly well standardized and the 
results of treatment, as tabulated in recent years, are generally accepted to 
indieate that which might be expected from an average case receiving average 
treatment with any of the various extracts now obtainable. From the various 
reports of results of specific pollen therapy, the present method of treatment is 
likely to yield from 80 to 85 per cent satisfactory results, with 5 to 10 per cent 
of all eases uninfluenced by therapy. 

A study of the literature, however, reveals a variety of factors, which in- 
fluence the results of such treatment. Among these factors are mentioned (a) 
the type of treatment: perennial versus preseasonal; (b) dosage: high or 
low; (¢) route of treatment: subeutaneous or intracutaneous; (d) the type of 
pollen extract used. A special study has therefore been made of a fairly large 
group of hay fever patients to determine the relative merits of these factors in 
the treatment. 

Rackemann,' reviewing the results of the treatment of ragweed hay fever, 
concluded that larger doses, in the main, produced better end results; that 
excessive dosage was the cause of failure in a small percentage of the cases; 
and that the results of several years of treatment were little influenced by 
other factors, such as pollen counts, ete. Cohen, Reicher, and Breitbart? reported 
better results in the treatment of hay fever with large doses, but this procedure 


required a greater number of injections for the season. They believed that the 


main cause of failure was the inability to produce a tolerance to sufficiently 
arge dosage of pollen extract required for protection against the concentration 
pollen in the air during the ragweed season. Ramirez* coneluded, on the 

s of a large series of cases, that good results depended upon the administra- 

of large amounts of pollen extract before the onset of the season. Markow 
Spain* emphasized the importance of high levels of dosage. Eyermann® 
sel small dosage in his treatment, but concluded that one of the causes of 
failure was inadequate dosage. Brown’ was very emphatic in maintaining that 
the results of treatment of seasonal hay fever are directly proportional to the 
size of the maximum dose obtained before the onset of the season. He used a top 
ose of 60,000 to 100,000 Noon pollen units (1 ¢.c. of a 6 per cent to 10 per cent 


_*From the Department of Medicine, Division of Applied Immunology, Beth-El Hospital, 
yn 
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pollen extract). Similarly, Waldbott,’ and Waldbott and Ascher* found that a 
maximum amount of relief was obtained with maximum doses, usually of about 
15,000 Noon units. On the other hand, Clarke’ obtained optimal results with a 
low top dosage (800 Cooke units or 0.015 mg. of total nitrogen) with no rag 
weed injections during the season. The general consensus of opinion seems to 
be that the perennial method of treatment gives about 10 per cent better results 
than the preseasonal method,'’-? with only an occasional dissenting opinion.’ 

In this study, a review of a large group of hay fever cases, involving five 
years of treatment, has been made. The factors involved in this study were 
chosen mainly for their influence on results of treatment and consisted of the 
route of injection, the method of treatment (preseasonal and perennial), and the 
various top dose levels. 


TABLE I 





COMPOSITE CHART 


1933 to 1937 Inclusive 














NUMBER PER CENT | PER CENT | PER CENT 
OF PERFECT GooD POOR 

CASES RESULTS RESULTS RESULTS 
ALL CASES 314 5.2 78.9 16.0 
Method of treatment Preseasonal 259 2.9 77.9 19.2 
Perennial 75 12.0 82.7 5. 
Type of extract Defatted ragweed 108 3.7 78.7 17.6 
Whole ragweed 206 5.8 79.2 15.0 
Top dose for season 0.01 mg. N per e.c. Dd 0 62.9 7.1 
0.05 mg. N per e.e. 105 2.9 76.1 21.7 
0.1 mg. N per ¢.c. 113 8.5 86.8 0.7 
Over 0.1 mg. N per e.e. 61 14.8 78.6 6.6 

Method of injection Intracutaneous 210 9.9 79.8 14 

Subcutaneous 104 3.8 77.0 19.2 
Sex Males 186 3.2 82.9 13.9 
Females 128 7.8 73.4 18.8 
Degree of skin sensi-|Class A 5 0 80.0 20.0 
tiveness Class B 104 1.9 80.8 17.3 


Class € 205 78.1 





The patients received daily symptom cards, upon which they recorded the 
degree of hay fever symptoms for each day of the season. These were checked 
each week upon their appearance at the clinic, and corrected whenever neces- 
sary. All patients were tested by the intracutaneous method and classified ac- 
cording to Vander Veer.* Each patient was tested and retested at the beginning 
of the treatment, and when necessary, further testing was done to determine 
the degree of sensitiveness. Two types of extracts were employed: the regular 
ragweed extract, made according to the method of Coea, and a whole ragweed 
extract similarly made, except that it was not defatted. Injections were given 
weekly, and an attempt was made to reach the top dose for each elass by the 
onset of the season. This was impossible in many cases because of a late start 
and irregularity of attendance. However, this study includes all cases having 
had sufficient treatment for the purpose of tabulation. Arbitrarily they !iave 


*Described by Vander Veer, Cooke, and Spain in the Am, J. M. Se, 174: 101, 1927. 
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been divided into four groups. The first group included those cases that failed 
to receive doses higher than 0.01 mg. of total nitrogen ;* the second group re- 
ceived the top dose of 0.05; the third group received the top dose of 0.1; and the 
fourth group included all cases that exceeded the top dose of 0.1. 

The common denominators in this group of patients were: (1) they were 
all ragweed hay fever cases, both clinically and on skin tests; (2) they were all 
treated with ragweed pollen extract, either defatted or nondefatted. 

The variable factors that were considered were as follows: (1) sex, (2) 
method of treatment (preseasonal or perennial), (3) dosage, (4) type of pollen 
extract used, (5) route of treatment (subcutaneous or intracutaneous), and (6) 


degree of sensitiveness of patient as revealed by intracutaneous testing. 
RESULTS AND COMMENTS 


It will be noted that the results obtained for all cases approximate the re- 
ports of most observers, i.e., about 84 per cent of satisfactory results. It appears 
that skin sensitiveness, sex, type of extract, and route of administration do not 
seem to influence results. However, important and significant differences do 
appear as regards dosage and method of treatment (preseasonal or perennial). 
Here it will be noted that as the top dose is increased, the percentage of poor re- 
sults is markedly decreased, so that the group receiving the top dose of 0.1 or 
more have a much lower percentage of poor results than the general average for 
the vear, or the composite average for the five vears. The cases receiving 
perennial treatment approximated the results obtained in the high dose group. 
It must be remembered, however, that the perennial cases were in the main in the 
high dose group. It is our opinion, therefore, that the apparent superiority 
of the perennially treated over the preseasonally treated cases is primarily one 
of high dosage. 

This study supports the generally held view that better results are due to 
high dosage in the treatment of ragweed hay fever. From our findings, one ean 
hardly explain the excellent results occasionally reported by others with low 
dosage therapy. Certainly, the reported failures in treatment with the perennial 
method are easily understood when associated with what seems to us to be ex- 
tremely low dosage for this type of treatment. It would seem that the perennial 
method of treatment is the method of choice in those patients who ean tolerate 
large doses at long intervals. Unfortunately, however, this method is not ap- 
plicable to those individuals who, in the course of treatment, develop an in- 
tolerance to pollen extract. We have thought it wise to omit from consideration 
in this paper the results of a detailed investigation of the causes of failure in 
our small group of unsatisfactory results, including such factors as secondary 
Sensitiveness to foods and inhalants, secondary paranasal sinus infections, poorly 
timed constitutional reactions, and other causes generally noted in such reports. 


CONCLUSIONS 


|. Results of specifie therapy in late hay fever bear a definite relationship 
to the dosage of extract administered. In this study doses of ragweed extract of 
0.1 or over yielded better results than the composite average for the whole group. 


, "Hereafter, in referring to dosage of pollen extract it will be understood that the figures 
refer to milligrams of total nitrogen. 
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2. An important factor in the apparent superiority of perennial over the 
preseasonal method of treatment is the high dosage employed in this form of 
treatment. Low dosage in the perennial form of treatment yields unsatistac 
tory results. 

3. All other factors considered, namely, type of extract, sex of patient, de 
cree of sensitiveness, and the route of injection, are shown to have no appreciable 


effect upon therapeutic results in hay fever. 
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THE EFFECTS OF TOBACCO SMOKING ON HEALTH* 
A Strupy or 2031 Mepicat Recorps 


JAMES J. SHort, M.D., F.A.C.P., Harry J. JouNnson, M.D., F.A.CLP., anp 
Haroup A. Ley, Jr., A.B., New York, N. Y. 


EKBATES and controversies regarding the alleged harm to the human system 

from the use of tobacco still continue. The literature on the subject, exten- 
sive and often conflicting, varies in type from statistical studies on mortality, 
such as recently reported by Pearl,’ to single experiments on individuals. 
Prejudice and emotion have so often entered into the problem that the question 
presents many complexities to the investigator who earnestly desires unbiased 
information on the relationship of tobacco consumption to the public health. A 
discussion of this subject, together with a review of the literature and a bi!liog- 


raphy, has recently been published by Thienes and associates.” 


*From Medical Examinations by the Life Extension Examiners, New York. 
Received for publication, July 12, 1938. 
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In an attempt to learn what, if any, symptoms are produced in compara- 
tively healthy ambulatory individuals by the use of tobacco, an unselected group 
of insurance policy holders were asked to fill out a questionnaire at the time of 
their periodic health examination. The questionnaire was designed to elicit 
their practices with reference to the use of tobacco, but contained no reference 
to physical signs or symptoms. This latter information was obtained inde- 
pendently from the physical examination and medical history which were 
recorded separately. Thus, by separating the time and method of obtaining the 
two kinds of information, it was hoped to avoid suggestion and bias. 

Of 2,031 eases studied, 1,292, or 63.7 per cent, habitually used tobacco; 496, 
or 24.4 per cent, were nonusers; 104, or 5.1 per cent, used it only occasionally ; 
and 139, or 6.8 per cent, were former users who had discontinued the practice.* 
No sex differentiation was made in this study. Chart 1 shows the trend in 
amount consumed by habitual users, though it must be admitted that the figures 
are only approximate. Weights were computed so that equivalent amounts 
might be ineluded, regardless of method of use, whether through the smoking 
of cigarettes, cigars, or pipes. It will be noted that there was a tendency for 
increased consumption for each five-year period of use up to thirty years, when a 
sharp decline was noted. 

Distribution of habitual smokers, according to duration of use, was as 
follows: 

NUMBER PER CENT 
118 9.1 
193 14.9 
243 18.8 
247 19.1 
19] 14.8 
12] 9.4 
87 6.7 
40 3.1 
33 2.6 

I: 0.9 
0.5 

Subjective symptoms and physical signs of smokers and nonsmokers are 
listed in Table I. Symptoms relating to the respiratory, circulatory, gastro- 
intestinal, and nervous systems are definitely increased among smokers. These 
increases range from 50 per cent for palpitation of the heart to 300 per cent for 
cough. The inereased tendency to dyspnea on exertion noted by the smokers 
gives point to the taboo on tobacco by many athletie directors, especially by the 
trainers of pugilists. 

The relationship of tobacco smoking to gastric disturbances, especially to 

racidity, is a frequent clinical observation. For this reason sufferers from 

rie or duodenal ulcers are usually induced to refrain from tobacco. In this 
Study, “‘heartburn’’ was increased by 100 per cent, and other digestive symp- 
toms from 62 to 112 per cent. 


That the two groups listed in Table I were fairly comparable is indicated 
by the average ages, which were nearly identical. There was no significant 
Variation between the two groups in weight, pulse rate, or blood pressure. 
Tr mors appeared to be diminished in the smoking group. The writers* have 


This does not represent the average practice of the population at large. 





THE 


JOURNAL OF LABORATORY AND CLINICAL MEDICINE 





60 





wa 


." 





cs 
o 








GRAMS OF TOBACCO 
no 
° 









































ore 


PORK 


20 50 
YEARS OF SMOKING 


tobac« 


10 40 50 


mounts of o consumed for each five-year period of use 


1 Loss of 
desire 


K Oo senor a OOPS aie: ona 


Sei A 
OCD 


DCDCDC DC DCB DADC DN DODO I OI Be Be | 





be2) 


Bee eees Seseieieat0.0 0 tee] NO reason stated 


PO PRIR OOCDS De DC CDC BC 
/ 


DOSSosSSspeey Gastrointestinal disturbances 


OOO OO] 


DoD DODO, OC 
OO OO 


Reed Physician's orders 
A OK SA) 





PERCENTAGE 


Chart 2. 


on 


2a "Nervousness" 


DOA DA OC] 
OOOO 
LOO. .04 


Pneumonia 


Aa aPs 


Vague discomfort 





PD OX | 


eex!] Physical training 


SAA 


Ped Example to family 


Ox | 


0) 





20 30 40 


CASES 


discontinuing the 


10 


—Reasons given for use of tobacco. 













SHORT ET AL.: EFFECTS OF TOBACCO SMOKING ON HEALTH 









SYMPTOMS, FINDINGS, AND AVERAGES FOR SMOKING AND NONSMOKING GROUPS 


TABLE 







. penta ‘ . ‘ PERCENTAGE 
NONSMOKERS SMOKERS 
SYMPTOMS AND FINDINGS INCREASE OR 


NUMBER | PER CEN NUMBER | PER CENT DECREASE 



























Symptoms 
Respiratory system 













Irritation of nose and throat 12 2.4 S? 6.4 +167 

Cough 8 1.6 83 6.4 L300 

Frequent colds o4 10.9 233 18.0 + GO 
Circulatory system 

Palpitation 14 2.8 54 1.2 0) 

Precordial pain or ‘‘stress’’ 28 5.6 125 9.7 + 73 

Dyspnea on exertion 24 1.8 148 11.5 +140 
Gastrointestinal system 

‘* Heartburn’? 3 0.6 15 iB. L100 

Exeessive gas 63 12.7 266 20.6 62 

Miscellaneous 38 a8 211 16.5 112 

Z Nervous system 
** Nervousness ’’ 19 3.8 6 6.7 16 
Findings 
Tremors 57 11.5 129 10.0 - 13 
é Premature heart beats 2 0.4 S 0.6 50 

Systolic heart murmurs $1 8.3 136 10.5 + 27 
Average age 36.8 37.2 + J 
\verage weight 153.7 154.0 + 0.2 
Average pulse 78.5 78.3 0.3 
\verage blood pressure 121/76 121/78 0/423 


noted, however, that there is a tendeney for tremors to be inereased if habitual 
users are too long deprived of tobacco, also that blood pressures tend to vary 
considerably during the actual process of smoking. 


Reasons given for the discontinuance of tobacco by 139 individuals are 
graphed in Chart 2. Seventy-eight, or 56 per cent, in this group gave up 
smoking for reasons of health. 


COMMENT 


BRS CR aneetrn 2 


The complaints recorded are of especial significance because they were 
entirely spontaneous, written by the examinee on a history form, and not elicited 
by questioning. It should be emphasized that both groups were treated exactly 
alike and the findings therefore cannot be biased. We believe that the findings 
in this study indicate a trend in accordance with the recent report of Pearl, 


nade 


who found mortality markedly increased among heavy smokers. It is hoped 
that further studies will demonstrate more definitely the manner in which tobacco 


Bae on. 


exerts its influenee and the chief hazards attached to its usage. 
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A DIRECT COMPARISON OF THE REACTIONS OF THE HUMAN 
SYSTEM TO TOBACCO SMOKE AND ADRENALIN* 


James J. SHort, M.D., F.A.C.P., anp Harry J. Jounson, M.D., F.A.C.P., 
New York, N. Y. 

- hanehaalgang the observations that the smoking of cigarettes produced a 

lowering of peripheral skin temperatures’ and elevation of blood sugar,‘ 
it was considered of interest to make a direct comparison of the effects of 
adrenalin injection with those of tobaeeo smoking. Our procedure is here de 
seribed. 

PROCEDURE 


Five normal habitual smokers in the postabsorptive state, after preliminary 
control observations, were studied for skin and oral temperature, blood pressure, 
and pulse rate changes, and for blood sugar and cholesterol fluctuations for one 
and one-half hours while cigarettes were being smoked. The skin temperature 
observations were made on a continuously recording apparatus by means of a 
thermocouple attached to the dorsum of the terminal phalanx of the finger. The 
blood pressures and pulse rates were taken at five-minute intervals; the oral tem- 
peratures and blood specimens for cholesterol and sugar at fifteen-minute in- 
tervals. 

One week later the same subjects were treated in exactly the same way, 
except that, instead of the smoking of cigarettes, 1 ¢.c. of 1:1000 adrenalin solu- 
tion was injected subeutaneously, following the control observations. Because 
of the rather large volume of individual observations and the tendency for wide 
fluctuations to occur, the results have been compiled as composite rather than 
as individual curves. 

A comparison of the findings is expressed graphically in Charts 1-5. 


FINDINGS 


Chart 1 shows a remarkable parallelism in the pulse rates during tobacco 
smoking and after the injection of adrenalin solution. There was a decided 
increase which reached a peak at the end of about one-half hour and gradually 
diminished thereafter. The blood pressures generally showed a similar parallel- 
ism, but with striking fluctuations which were not altogether ironed out even 
in the composites. The most striking part of the blood pressure study was the 
lowering of the diastolic pressure after adrenalin,* an effeet which would hardly 
be expected on theoretical grounds, since adrenalin produces a peripheral vaso- 
constriction. A compensatory mechanism probably accounts for this phenomenon. 
The diastolic pressure after cigarette smoking remained more constant at alout 


the normal average values. 


*From the Research Department of the Life Extension Institute, New York. 
Received for publication, July 12, 1938. 
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Chart 1.—Composite pulse rates after smoking and after adrenalin injection. 
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Chart 2.—Composite blood pressures after smoking and after adrenalin injection. 
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Chart 4.—Composite skin temperatures after smoking after adrenalin injection. 
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Chart 5.—Composite total blood cholesters after smoking and after adrenalin injection. 








Confirming the observations of Haggard and Greenberg,’ blood sugar values 
were seen to increase at fifteen-minute intervals from normal to an average up)¢! 
value of 119 mg. during the seventy-five minutes of smoking. The results after 
adrenalin injection were similar but more pronounced. The composite curves of 
the skin temperatures during the two experiments were decidedly similar. 
During the smoking period the temperatures dropped from 84.6° F. to a ow 
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point of 77.4° F. After adrenalin, the temperatures diminished from 85.3° F. 
to a low point of 75.2° F. After a period of about one and one-quarter hours, the 


temperatures during both experiments showed an abrupt increase to 87.4° F. 


and 89° F., respectively. 

Total blood cholesterols were also studied in these experiments. It was 
noted that there was a slight tendency to an increase during tobacco smoking 
and a more marked increase after adrenalin. The adrenalin experiment, how- 


ever, produced marked fluctuations. 
COMMENT 


Sollmon® states that blood pressure may be raised by nicotine, even in the 
absence of the vasomotor center, but not after the suprarenals have been excised. 
He attributes the blood pressure elevation to an increased output of epinephrine. 
Stewart and Rogoff’ reported an increased output of epinephrine after nicotine 
administration, followed by a marked and enduring decrease. Rogoff attributes 
this to a stimulation of the adrenal medulla through the svmpathetie nervous 
system. 

In the foregoing experiments, we believe that the parallelism between the 
effects of injected adrenalin and smoking of tobacco is most significant. That 
the results were not altogether identical was to be expected because of the im- 
possibility of adjusting the dose of adrenalin to correspond to the inerement 
added to the blood by nicotine stimulation. Then too, absorption of injected 


adrenalin is an unpredictable and variable factor. 
CONCLUSION 


Our observations confirm the view that the characteristic effects upon pulse, 
blood pressure, peripheral skin temperature, and blood sugar of tobacco smoking 
can be explained by an inereased output of epinephrine. This most probably 
is the result of a stimulating effect of nicotine upon the sympathetico-adrenal 
system. 
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HISTOLOGY OF DEMODEX FOLLICULORUM* 


EUGENE Mater, Pu.D., Venice, FLA. 
N THE course of studies endeavoring to ascertain more efficient chemicals 
for the treatment of Demodex and Sarcoptice infection in man and animals, 
we obtained histologic sections of Demodexr folliculorum which we are here 
presenting. 

The mites exhibit a great variety of habits. They live principally on fluid 
nutriment which is obtained from living plants or animals or from decaying 
organic matter. The parasitic mites are of great interest on account of the wide 
variety of their habitats. Many like the ticks are external parasites of animals, 
feeding on the blood of their hosts; some like Sarcoptidae and Demodicidae, 
burrow in the skin of their hosts and cause severe itching and disease. Many 
species attack birds and feed on the scales and feathers, or even invade the lungs, 
air saes, and hollow bones. Of still greater importance has been the discovery 
that many blood-sucking mites may serve as intermediate hosts of various 
pathogenic organisms of man and animals. 

The Demodicoidea.—The Demodicoidea, the hair follicle mites, are a highly 
aberrant group of mites. They are parasitic in the hair follicles of mammals. 
They are elongate, the legs reduced to mere stumps, the abdomen vermiform, and 
the mouth parts modified, minute and fitted for piercing. The super-family 
contains but a single family, the Demodicidea and the one genus Demodex. The 
hair follicle mites of different animals are extremely difficult, if not impossible, 
to differentiate as distinct species. 

Demodex folliculorum Simon is the hair follicle mite of man. It is abundant 
in some countries, but it is said to be rare in North Africa. It lies deep down 
in the hair follicles and the sebaceous glands. The entire life cycle is passed on 
the host, so that the infection gradually spreads. 

Demodex canis Leydig, with which we are dealing here, attacks dogs and is 
cosmopolitan in distribution. It eauses the follicular or red mange of the dog. 
The disease is serious. D. cati Megnin, the eat, D. bovis Stiles, eattle, D. equi 


Daillet, horses, and other species are formed on different mammals. Several 


workers have recorded D. canis parasitizing man. It would, however, appear 
quite probable that species commonly occurring in our domestic animals may 
attack man.’ 

Characteristics of Demodex folliculorum.—These wormlike mites attain a 
length of about 0.3 mm. and a width of 0.045 mm. They have lanceolate lyrate 

*From the Florida Medical Center, Venice, Fla. 

Received for publication, July 12, 1938. 
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MAIER: HISTOLOGY OF DEMODEX FOLLICULORUM 




















Fig. 1.—This section shows a whole lesion with the 
Prominent feature is the circular wall 
tration of round cells from without. 
in the process of autolysis. On top of the shaft a 
the shaft are two more parasites, cut the 
the shaft and 
transversely. 


hair shaft in the center. The most 
around the lesion, consisting of a rather heavy infil- 
The hair shaft in the center is cut tangentially and is 

parasite is seen cut sagittally and below 
same way. In the surrounding tissue adjacent to 
within the wall of the lesion many parasites are seen, most of them being cut 








Fig. 2—For details of the parasites this section is a high power enlargement of a 
_center part of Fig. 1. Three parasites (a, b, c) are showing structural details, especially 
ing eight pairs of stumpy legs and the capitum showing clearly. 
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or horseshoe-shaped head, with shearlike masticatory apparatus, mobile probos- 
cis, and triple-jointed maxillary antennae, an elongated cone-shaped abdomen, 
and eight triple-jointed stumpy feet attached to the thorax. The eggs are 
spindle-shaped. The larvae, when emerging from the egg, have the same genera! 


form as the fully equipped mites but have only six feet. 




















Fig. 3.—This section shows the isolation of the lesion by a heavy wall of connective 
tissue, infiltrated densely by round cells. jesides these pathologic changes this _ picture 
shows the formation of multinucleated giant cells (a, b, ¢) and the engulfing of a parasite 
(@) probably in its larval stage, i.e., active phagocytosis. 


These parasites are found in the hair follicles and sebaceous glands, their 


head toward the bottom of the sae and the caudal end toward the external open- 
ing. Their number may be large in a sebaceous gland, even as many as 150 
having been found there. They generally average from 30 to 50. The accompany- 
ing photomicrographs confirm this statement. The larvae and eggs, often in 
great numbers, lie beside the parasite. The irritation of the parasite causes the 
follicles and sebaceous glands to become dilated, and the subsequent atrophy ot 
the hair papillae causes falling out and permanent loss of hair. 


SUMMARY 
The histologie sections of Demodex folliculorum in the epidermis of the dog 
are described, and the appearance of the parasites in situ is shown in the phioto- 
micrographs. 
REFERENCE 
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THE RELATION BETWEEN SKIN SENSITIVITY, LIVER FUNCTION, 
LEUCOPENIC INDEX, AND TOXIC EFFECTS FROM CINCHOPHEN* 
WiuuiaMm B. Rawis, M.D., F.A.C.P., Benjamin J. Gruskin, M.D., 
Antuony A. Ressa, M.D., AND ABRAHAM 8S. Gorvon, M.D., F.A.C.P. 
New York, N. Y. 
eae agen our original observation! that amidopyrine produced agranulo- 

cytosis in certain patients, an extensive series? of patients receiving this drug 
was studied carefully. The reproducibility of the agranulocytosis, which was 
confined to 1 per cent of the patients, suggested that it was caused by hyper- 
sensitivity to the drug, but skin sensitivity tests with aqueous solutions gave 
essentially negative results. Horsfall® demonstrated that, while aqueous solutions 
of formaldehyde gave negative skin tests, a combination of blood serum with 
formaldehyde gave positive reactions. This suggested an explanation for our 
failure to obtain positive skin tests with aqueous solutions of amidopyrine. 
Damashek,* following the principle of Horsfall and working with patients who 
had had agranuloeytosis and in whom an etiologic relationship had been estab- 
lished, found that, while aqueous solutions of amidopyrine did not give positive 
skin tests or produce constitutional symptoms, as little as 4%, gr. of amidopyrine 
mixed with blood serum and injected intradermally gave positive reactions, and 
precipitated an attack of the disease in certain cases. 

In view of our own experience," ? this was regarded as conclusive evidence 
that the agranulocytosis in these patients was due to drug hypersensitivity. It 
suggested that, since the toxie symptoms from amidopyrine were probably due 
to allergie phenomena, toxie symptoms from other drugs might also be due to 
allergy. Damashek* did not make intradermal tests on a large number of other 
patients and confirm the tests by oral administration of amidopyrine. It was 
considered advisable, therefore, to make further study along these lines, using 
a large series of patients and a drug which is more frequently toxie than 
pyramidon, viz., phenyleinchoninie acid (cinchophen), to determine: (1) the 
relation between skin sensitivity, liver dysfunction, and the development of toxic 
symptoms; and (2) whether skin tests were of value for eliminating patients 
Who are likely to develop toxicity from cinchophen. The leucopenic index was 
determined in 20 eases. 

MATERIALS AND METHODS 


The patients were selected without discrimination on admission to the clinic. 
Skin sensitization tests and liver function tests were made on all patients before 
cinchophen was administered. Great care was taken to eliminate experimental 


New yenom the Arthritis Clinie of the New York Polyclinic Medical School and Hospital, 
VCW TK. 
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TABLE I 


RELATION BETWEEN INTRADERMAL SENSITIVITY, LIVER DySFUNCTION, AND CINCHOPHEN 
TOXICITY 


PATIENT| INTRADERMAL | LIVER TOXIC SYMPTOMS AFTER TAKING CINCHOPHEN 
SENSITIVITY DYS- ICTER- | | ] - | NERV- 
DILUTIONS —_| FUNC- — we US | RASH | ITCH prc OUS- Pe eine 
rT SEA | CARL NESS ‘ TOMS 
II III TION | * TINGE NESS 


Patients With Toxic Symptoms After Taking Cinchophen 


Depressed 
Insomnia 


Vomiting 


Lrritable 


Restlessness 


Diarrhea 


0 
0 
0 
0 
0 
0 
0 
0 
) 
0 t 0 


Patients Having No Toxic Symptoms After Taking Cinchophen 


0 
0 
0 
0 
0 





*Severe. 
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error, Which is apt to occur in this type of work, and any suspicious findings 
were checked. Cinchophen gr. viiss t.i.d. was given for four weeks, provided 
toxicity did not develop. 
A 5 per cent solution of sodium cinchophen was combined with blood 
serum as follows: 1.0 e.e., 2.0 ¢.¢c. and 3.0 ¢.c. quantities of the cinchophen solu- 
tion were mixed with 5.0 ¢.c. of blood serum, labeled dilutions No. I, IT, and ITI, 
respectively, and kept in the refrigerator four days. As a control, 5.0 ¢.c. of 
hlood serum mixed with 3.0 ¢.c. of normal saline also was placed in the refrigera- 
tor four days. The injections consisted of 0.05 ¢.¢c. intradermally on the forearm. 
Readings were taken in thirty minutes because the reactions reached a maximum 
by this time. Only those reacting 2+ or more with any of the dilutions, or 14 
with all dilutions, were considered positive. An occasional patient who gave 
a positive reaction with the control serum was not included in the positive group. 
The azorubin S, hippurie acid, and bilirubin excretion tests were used to 
determine liver function since we showed’ that they were the most reliable in 
chronie arthritis. A positive result with one or more of these tests was considered 
evidence of liver dysfunction. 
The technique and interpretation of the leucopenie index were described 
by Vaughan.® The mean fasting white blood cell count was determined. One 
tablet (gr. viiss) of cinchophen was crushed and given with a small amount of 
water to promote rapid absorption. Blood counts were taken after fifteen, 
thirty, forty-five, sixty, and ninety minutes, and again after twenty-four hours. 
The following symptoms were considered evidence of cinchophen intoxiea- 
tion: urticaria, searlatiniform rash, angioneurotie edema, nausea and vomiting ; 
jaundice, distention with abdominal pain, and loss of appetite; nervousness asso- 
ciated with depression, hematuria, and diarrhea. 
Analysis of 50 Cases.—Of the 50 patients studied, 30 (60 per cent) de- 
veloped signs of toxicity attributed to cinchophen. Twenty-three (77 per cent) 
of this group gave positive skin reactions to cinchophen. 
Twenty-nine (58 per cent) of the entire group gave positive skin reactions, 
and 25 of these (79 per cent) developed toxic symptoms. Seven (33 per cent) of 
the 21 patients with negative skin tests developed toxie symptoms. 
In 6 patients, all with positive skin tests, the skin test dose alone produced 
toxic symptoms. Five of them also developed toxic symptoms after oral ad- 
ministration. 
Relation Between Liver Function, Skin Tests, and Cinchophen Toxicity.— 
er function tests were made on all 50 patients before cinechophen was ad- 
istered. Fifteen (71 per cent) of those with negative skin reactions had 
nal liver function tests, while 73 per cent of patients with positive skin tests 
liver dysfunction. Sixty-seven per cent of the patients who developed 


ity showed evidence of liver dysfunction as compared with only 35 per cent 
ose Who did not develop toxic symptoms. Of the 30 who developed toxicity, 
er cent gave both positive skin and liver function tests, while 50 per cent 
‘ue 20 who did not develop toxicity gave both negative skin and liver function 


The relationships confirm the opinion of previous investigators that liver 
lage may predispose to toxicity from cinchophen. 
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Leucopenic Index.—Vaughan® reported that, in certain patients with food 
allergy, there was a drop in the total leucocyte count after the ingestion of food 
to which they were sensitive. The leueopenie index, which has been used as a 
test for sensitivity to different agents, was done on 20 patients who had previ- 
ously shown toxic symptoms after taking cinchophen, and 9 (45 per cent) of 
them were positive. The leucopenic index, therefore, did not compare favorably 
with the skin test, which gave positive reactions in 77 per cent of the patients 
who developed toxicity. 

DISCUSSION 
One hesitates to propose a diagnostic procedure based on skin tests alone 


beeause they are prone to considerable error. Tests were repeated on the first 


25 patients to determine the reproducibility of the tests and similar results were 


obtained in 21 (84 per cent). Frequent rechecking of other patients also gave 
similar results. However, the results with each dilution were not always con- 
stant. The intensity of the skin reactions was not proportional to the amount 
of drug injected. In some instances the reaction from dilution No. I, containing 
the least amount of cinchophen, was more intense than those from dilutions No 
Il and III. In other instances, the reactions varied according to the concentra- 
tion of cinchophen-serum mixture. These findings suggest that the results can 
be used qualitatively but not quantitatively, and that the experimental error can 
be minimized by using different amounts of test substance and by rechecking 
doubtful results. 

There did not appear to be any relationship between the intensity of the 
skin reactions, the interval before toxicity developed, and the severity of the 
toxic symptoms. 

CONCLUSIONS 

1. Seventy-nine per cent of the patients who showed positive intradermal 
tests with the einchophen-serum mixture developed toxie symptoms after 
cinchophen was administered by mouth, while only 33 per cent of the patients 
giving negative tests developed toxie symptoms. 

2. Seventy-one per cent of the patients with negative skin reactions had 
normal liver function tests, while 73 per cent of those with positive skin tests had 
liver dysfunction. 

3. Liver dysfunction was present before treatment in 67 per cent of patients 
who developed toxie symptoms after taking cinchophen by mouth, as compared 
with 35 per cent in those who did not develop toxic symptoms. 

4. The leucopenie index did not prove to be as valuable as the intradermal 
tests for determining the likelihood of patients developing toxicity from 
cinchophen. 

». The results of this work suggest that intradermal tests with drug-serum 
mixtures may be of value in determining drug toxicity and should receive further 
study. 
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COMPARISON OF INTRADERMAL TESTS WITIL AGGLUTINABILITY 
AND CERTAIN IN VITRO TESTS OF STREPTOCOCCI, STAPHYLO- 
COCCI, MICROCOCCUS CATARRHALIS, AND COLON BACILLI 
ISOLATED FROM PERSONS SUSPECTED OF HAVING 
CHRONIC INFECTION* 


GEORGE H. CHAPMAN AND ConRAD BERENS, M.D.. New York, N. Y. 


 ermaaneIrn tests have been used widely, not only for the differentiation 
0 


f **focal infection’? bacteria, but also in the selection of bacteria for the 
preparation of autogenous vaccines. The literature is too voluminous to be 
reviewed here. The following papers, however, have a special bearing on the 
subject. 

Feinberg! presented an excellent critique of the limitation of skin tests 
in allergy. 

Steinberg and Wiltsie? obtained reactions with B. coli toxie filtrate in all 
60 normal children and all 40 normal adults. These results are similar to those 
obtained by workers in other allergens. For example, Grow and Herman* 
obtained 55.5 per cent positive results with common allergens in a group of 
150 normal individuals. 

Inconclusive results have been reported also in persons with different 
(diseases. Steinberg and Wiltsie? found that the skin reaction to B. coli was 
not related to the presence of infection. Four of 11 patients with pyelitis did 
not react to B. coli toxie filtrate, and 5 of 11 did not react to B. coli vaccine. 
They coneluded that ‘‘under the conditions of these experiments, the skin 
reaction for the determination of the presence of colon bacillus infection is of 
uncertain value.’’ Solis-Cohen* concluded that ‘‘There probably is no rela- 
tiouship between hypersensitiveness in the host to the exogenous and en- 
dogenous toxins of a given organism and the pathogenicity of such organism 
for that host.’? His conclusion that intracutaneous tests are unreliable for 
Selecting bacteria for vaccines seems to have been shared by most recent 
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writers on the subject, although many of them, like Moore,® admitted the 
fallacy of the tests but concluded that they are ‘‘a very important factor as 
an aid to diagnosis of allergic diseases.’’ 

Much of the published data is difficult to interpret because of errors in 
bacteriologic diagnosis or the use of indefinite bacteriologie names. For 
example, one writer stated that 105 of his 133 strains of hemolytic streptococci 
were isolated from the gastrointestinal tract. It is more likely that many of 
these cultures were hemolytic enterococci, which are mostly nonpathogenic 
and possess properties distinct from other hemolytic streptococci. Other 
workers refer to any intestinal streptococcus as Streptococcus fecalis or to 
small, hemolytic surface colonies as hemolytic streptococci. Many of the latter 
may be alpha hemolytic or alpha prime streptococci, or may not even be strepto 
eoeci. 

Many of the published reports concerned work which was inadequately con 
trolled. One writer reported using an average of only 3.6 tests per patient and 
2.9 tests per control case. 

Finally, the difference between the proportion of positive reactions in pa- 
tients and in the controls does not show a marked contrast. In comparing pa- 
tients with irritable colon with normal individuals, Mateer and Baltz® obtained 
diameters of 4.4 and 3.0 em., respectively, with B. coli communis; 4.5 and 2.7 
em. with B. coli communior; 2.7 and 1.0 em. with nonhemolytic streptococci ; 
and 2.4 and 1.0 em. with Staphylococcus aureus. The tests with B. coli communis 
were positive in 95 and 65 per cent, with B. coli communior in 96 and 69 per 
cent, with nonhemolytie streptococci in 62 and 21 per cent, and with Staphylo- 
coccus aureus in 49 and 50 per cent of patients and controls, respectively. 
Mateer and co-workers*® obtained similar results. 

Short, Dienes, and Bauer’ maintained that variations in the skin reactions 
may be explained by differing irritability of the patients’ skins, natural toxicity 
of the bacterial species, or possibly by a sensitization to certain bacterial groups. 

Mateer and Baltz® claimed that the reaction decreased after immunization 
with the specific vaccine. However, their report indicates that the average re- 
actions to B. coli were reduced only from 4.7 to 3.1 em. in 12 patients immunized 
with B. coli. Steinberg and Wiltsie? found an average area of 9.7 by 6.5 em. 
before, and 3.9 by 2.3 em. after immunization with B. coli. 

Since certain in vitro tests have been shown to give results parallel with 
certain pathogenic properties of the cultures,” it was thought that these in 
vitro tests might be useful in comparing the results of intradermal tests. 
Agglutination tests were used for comparison also. A series of 305 smooth 
cultures was tested. 

For the intradermal tests the bacteria were suspended in 1.0 per cent 
phenol in normal saline to make concentrations of 1 billion per e¢.e., and 
0.05 ¢.e. was injected intradermally on the forearm. The results were read 
the following day. 

The technique of the agglutination tests is described elsewhere.'® 


Pigment, hemolysis, and coagulase tests® were used as in vitro tests of 


staphylococci; resistance to the bactericidal action of fresh, diluted, defibri- 
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nated guinea pig blood’: 1!) © was used for streptococci; the electrophoretic 
migration velocity’* '* was used for the colon group; and the crystal violet 
agar reaction'? was used for M. catarrhalis. 


TABLE I 


RELATION BETWEEN INTRADERMAL TESTS, AGGLUTINABILITY AND IN VITRO TESTS OF PROBABLE 
PATHOGENICITY OF CULTURES ISOLATED From PERSONS SUSPECTED OF 
HAVING CHRONIC INFECTION 
CULTURES GIVING POS- | CULTURES GIVING NEG- PER CENT PER CENT 
ITIVE INTRADERMAL ATIVE INTRADERMAL AGREEMENT AGREEMENT 
TESTS __TESTS | BETWEEN | BETWEEN 
NUM- IN VITRO] cay. | NUM> |IN VITRO] INAG- SKIN TESTS | SKIN TESTS 
BER | POSI- |iapiE| BER NEG- | GLU- | AND IN AND AGGLU- 
TESTED | TIVE | TESTED | ATIVE |TINABLE! VITRO TESTS| TINABILITY 
B. coli 19 é é 10 10 | 40 50 
A, aerogenes | q : : , q 15 36 
Paracoli j , 50 25 
Enterococci } : { ( 9] 
Strep., gamma o . 70 SS 
Strep., alpha l j 54 57 
Strep., beta } ‘ 57 28 
M. catarrhalis l 5 | § | § 83 100 
- 
4 


ORGANISM 


Staph. albus S4 69 
Staph. aureus 87 70 


The results of the comparative tests are listed in Table I. There was agree- 
ment between intradermal and in vitro tests in 83 per cent of M. catarrhalis 
cultures, 84 to 87 per cent of staphylococci, and in 70 per cent of gamma type 
streptococci. Other groups showed agreement in less than 57 per cent of the 
tests. 

There was agreement between intradermal tests and agglutinability in 91 
per cent of enterococci, 88 per cent of gamma type streptococci, 100 per cent of 
Micrococcus catarrhalis, and 69 to 70 per cent of staphylococci. Other groups 


showed agreement in less than 57 per cent of tests. 
CONCLUSIONS 


Intradermal tests of bacteria isolated from patients suspected of having 
chronic infection were compared with (1) agglutination reactions of the strains 


using the serum of the person from whom the cultures were obtained and (2) 


in vitro tests which had been shown previously to have been parallel with 
certain pathogenic properties of the cultures. 

The intradermal tests showed agreement with either agglutinability or 
the in vitro tests in more than 70 per cent of Micrococcus catarrhalis, staphylo- 
coeci, gamma type streptococci, and enterococci. 

There was less than 57 per cent agreement with either test in alpha and 
beta type streptococci, B. coli, Aerobacter aerogenes, and paracoli. 
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PRELIMINARY REPORT ON THE USE OF SULFANILAMIDE* 


E. F. Traut, M.D., ann C. E. Logan, M.D., Cuicago, Inu. 


KE TER making rather tentative use of sulfanilamide in a few cases of acute 
infections, and after noting its often spectacular effect, we studied the drug 


more intensively, in order to determine, if possible, the mechanism by which it 
acts, and the extent of its clinical possibilities. 

This paper coneerns the way sulfanilamide produces its therapeutic effect 
and the results of its use in a variety of acute and chronic infections. A drug 
may assist a patient in his battle against invading bacteria: (1) by making 
the patient’s tissues an unsuitable culture medium, bacteriostasis; (2) by killing 
the bacteria, a bactericidal or bacteriolytie effect ; (3) by increasing the number 
of leucocytes, and hence presumably the number of phagocytes; (4) by in- 
creasing the effectiveness of the existing phagocytes, enabling them to engulf 
and inactivate or kill a larger number of bacteria by increasing the opsonins in 
the patient’s serum; (5) by inactivating the toxin produced by the bacteria, an 
antitoxie effect; (6) by making the tissues of the patient less sensitive or less 
susceptible to injury by toxin; (7) by causing the organism to assume less 
virulent forms, dissociation. 


*From the John McCormick Institute for Infectious Diseases, Chicago. 
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In this paper we report observations bearing definitely on the first, third, 
fourth, fifth, and seventh possibilities. The studies were made simultaneously 
on each patient before, during, and after treatment with prontylin (p-amino- 
phenylsulfonamide) and with ‘‘Prontosil (disodium 4-sulfamidopheny1]-2-azo-7- 
acetyl-amino-1-hydroxynaphthalene 3, 6 disulfonate) 2.5 per cent solution.’’ 
These substances were furnished by the Department of Medical Research of the 
Winthrop Chemical Co. In our work the clinical effect was checked as far as 
possible bacteriologically. 


Phagocytosis —Sulfanilamide induced a high degree of phagocytosis in ex- 


perimental hemolytic streptococcie peritonitis in mice according to Long and 


Bliss.! 

Tunnicliff’s method? of measuring phagocytosis and titrating opsonins was 
used in most instances. Occasionally it was necessary to use the older method 
with the patient’s serum and indifferent leucocytes. The opsonins for the pa- 
tient’s own bacteria were titrated whenever the invaders could be isolated. In 
each instance the opsonins for strains of greening streptococci recently isolated 
from the blood of a patient with acute arthritis and for a Type I pneumococcus 
(American Type Culture) were also determined. The opsonie index was 
measured before, during, and after treatment with prontylin or prontosil. The 
most positive increase in opsonie titer, after the use of sulfanilamide, was ob- 
served in pneumonia. This increase of opsonie ability was coincident with im- 
provement of the patient. It may be only a natural accompaniment of convales- 
eence rather than a drug effeet. Otherwise there was no suggestion that the 
drug affected phagocytosis in patients. 

Leucocytosis.—Daily leucocyte counts on patients and on three normal indi- 
viduals before, during, and after treatment with prontylin and prontosil showed 
no variation other than the usual daily fluetuation. 

Inactivation of Bacterial Torin.—Evidenee is lacking to show any anti- 
toxic tendeney on the part of sulfanilamide or its compounds. 

Inhibition of Bacterial Growth—Prontylin in vitro in a dilution of 
1:100,000 markedly inhibited the growth of streptococci. B. coli from a stock 
culture showed no growth at 1:200,000, but a recently isolated strain grew well 
even in an 8 per cent solution. We have been able to grow streptococci only 
in dilutions higher than 1:20,000 and even then the growth was very sparse. <Ac- 
cording to Marshall, Emerson, and Cutting,* concentrations between 1 :5,000 
and 1:10,000 can be maintained in the blood of those treated. From the marked 
effect upon bacterial growth encountered in our in vitro experiments, this would 
seen to be one of its important modes of aetion in infection. 

Dissociation.—Alterations of bacteria, chemical, antigenic, cultural, and 
morphologie, may be anticipated from a drug that so radically lessens the growth 
ot bacteria in vitro. These changes in the bacteria due to growth in an un- 
favorable environment come under the heading of dissociation. They may, at 
least in part, explain the favorable effect of sulfanilamide in disease. Such dis- 
sociation is suggested by one ease in which green streptococci were isolated from 
the blood of a patient. After two weeks of intensive treatment with prontylin 
and prontosil, the blood flora had changed to indifferent streptococci. After one 
more week of treatment, cultures of the blood yielded no growth. 
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Another instance of this was found in a pneumonia patient. A green 
streptococcus was isolated in the first culture. After three days of prontylin, 
an indifferent organism was obtained, simultaneously with clinical improvement. 

This report is concerned chiefly with the effect of sulfanilamide in pneu- 
monia and arthritis. Patients with undulant fever, endocarditis, pneumococeus 
meningitis, and chronie cholangeitis are also reported. 


CLINICAL COURSE OF TREATED CASES 


Undulant Fever.—The first patient treated for undulant fever was a 31-year-old male who 
had handled raw beef and pork for several years. For three weeks before admission to Cook 
County Hospital he had had generalized aching, chills, and fever. These symptoms persisted 
in the hospital, his fever rising to 103° every afternoon. The only significant abnormality 
was an enlarged spleen. The leucocyte count varied between 7,000 and 8,000. The Widal test 
was negative, as were also the cultures of blood and urine. 

At the time of admission, the serum was found to agglutinate both the poreine and 
bovine types of B. melitensis through a dilution of 1:5320 on the slide and above 1:1280 in 
the test tube. Semi-weekly injections of both forms of B. melitensis had brought no im 
provement after three weeks. For three more weeks the patient had only supportive treat 
ment, Then he was given sulfanilamide, 40 grains for one day, and 30 grains daily there 
after for one week. The temperature was normal in forty-eight hours and did not rise again 
during a month of convalescence. He has had no recurrence after one year. 

The second patient was a 69-year-old white female. She had been ill for two months 
with intermittent attacks of fever, vague rheumatie pains, and marked loss of weight and 
strength. Her hemoglobin was 50 per cent, red blood cells 2,500,000, and leucocytes 3,000. 
All tests for malaria and intestinal parasites were negative. Blood culture, however, was 
positive for B. melitensis, and her serum agglutinated this organism in a dilution of 1:15,000. 
When she became comatose a few days later, she was given a blood transfusion and 30 grains 
daily of prontylin. After forty-eight hours, she had a normal temperature and made an 


uneventful convalescence. She has remained well in the nine-month interval. 





Berger and Schnetz* have reported recovery from Malta fever following ad- 
ministration of prontylin. 

Pneumococcic Infections.—Nine pneumonia patients were given sulfanila- 
mide in the Cook County Hospital. The mortality there is high because the pa- 
tients are usually aged, alcoholic, or poorly nourished. During this year the 
mortality in the Cook County Hospital was about 50 per cent. There was no 
choice of patients treated with sulfanilamide. The patients were given 45 
grains of sulfanilamide orally every twenty-four hours, and 20 ¢.c. of ‘‘pronto- 
sil soluble’’ intramuscularly every twelve hours. Two patients died. One of 
these, moribund on admission, lived only thirty-six hours. 

The other patient had a bacteriemia. Pneumocoeci in the sputum could not 
he typed by any of the available sera. He was very much improved, only to die 
suddenly during his convalescence. He was a marked aleoholic. During his 
treatment the blood organisms changed from greening cocci to indifferent bacilli, 
either under the influence of sulfanilamide or as a natural accompaniment of 
convalescence. 

Of the 7 (70 per cent) who fully recovered, 2 had a bacteriemia. 

The opsonins as measured by Tunnicliff’s method increased sharply during 
the administration of sulfanilamide, either the result of the drug or part of 2 
natural and expected increase in antibodies during the progress of an infection. 

No immediate effect was seen which could be ascribed to a definite, promp! 
result of the drug in pneumonia. 
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A robust male of 45 years was given 10 ¢.c. injections of prontosil every eight hours 
for four injections, thirty-six hours after the onset of pneumococcic meningitis. The meningeal 
inflammation followed an acute otitis. He was in deep delirium when first seen. His spinal 
fluid was turbid and contained cells and innumerable pneumococci. He died sixty hours 
after the onset of his symptoms, without showing any good or bad effect from sulfanilamide 
administration. 












































Arthritis. —Of great interest were the results in arthritis. In this group we 
treated only patients whom we could bacteriologically control. 


One patient, a woman, has rheumatoid arthritis. Her elbows, wrists, knees, and fingers 
have been swollen and tender intermittently in long periods for five years. The joint symp- 
toms are worse with occasional bouts of chills and fever. Repeated examinations for malaria 
and undulant fever (including skin tests with Brucellin) have always been negative. Green 
streptococci have been isolated from her blood three times. Cultures of her colon taken ac- 
cording to our technique> have repeatedly yielded from 50 to 98 per cent green streptococci in 
spite of repeated implantations and feedings of acidophilus bacilli, and of rapidly growing 
colon bacilli (‘* Mutaflor’’ Nissl). Colonic lavage impreved her for a long time. In a flare- 
up with an average temperature of 100° F. and swollen knees, administration of 10 grains 
of sulfanilamide four times a day removed all signs of joint trouble and restored the tem- 
perature to normal within thirty-six hours. It also changed the colonic flora from almost 
a pure culture of green streptococci to apparently complete absence of streptocococci with a 
homogeneous growth of colon bacilli. The sulfanilamide was continued in doses of 5 grains 
three times daily for two weeks. Following this her colon remained relatively free of strepto- 
cocci for three weeks. One month after discontinuing the drug the streptococcus count 
lad risen to 50 per cent, and one week later the patient returned with an exacerbation of 
her joint disease. 

Another woman of 59 years had had rheumatoid arthritis for years. Like the previous 
patient, all the usual foci had been removed. Green streptococci made up 70 to 90 per cent 
of her colonic flora at all times. She had a tendency to loose stools and abdominal distress. 
With these bowel upsets her joint symptoms were aggravated. Seven days after a course 
of 40 grains daily of sulfanilamide the streptococci had been completely eliminated from the 
colon wall. Her joints were somewhat less painful, but the drug induced a diarrhea con- 
t. 

A woman of 72 years had had rheumatoid arthritis for eleven years. It had progressed to 
the point of marked disability. From one of her swollen knees turbid fluid was aspirated 
containing pleomorphic greening streptococci in pure culture. The culture of the blood was 
sterile. She took 30 grains of sulfanilamide daily for one week, and then 15 grains daily. 


trolled only by stopping 


Sixteen days after starting the drug the culture of the knee was sterile, although a smear of 
the synovial fluid showed degenerated, poorly staining streptococcus forms. The knee joint 
has remained sterile. The arthritis has been very much relieved and the patient’s general 
health is much improved. The sedimentation reading, 45 per cent in one hour at the onset of 
treatment, fell within four weeks to 18 per cent. She gained weight and strength. No other 
treatment was employed during the period of sulfanilamide administration. 

\ woman of 34 years, with active tuberculosis of the lungs and cervix, complained of 
pain in the joints. Blood culture yielded indifferent streptococci. Following three weeks of 
sulfanilamide, the blood culture was negative and has remained so. Her arthralgia and tuber- 
culosis were unaffected. 

Cholangeitis—A woman of 42 years had suffered a complete stenosis of her common bile 
duet during or following cholecystectomy. A choledochogastric fistula developed spontaneously. 
The le upper abdomen became a mass of dense adhesions discouraging further surgery. 
The woman felt ill. She had enough hyperbilirubinemia, without visible jaundice, to produce 
pruritus, She complained of constant pain in the upper right abdomen and in the back. 
This sense of pressure increased during the day to become severe each afternoon with a chill 
and fever of 102° F. 


The paroxysm would be followed by profuse sweating. After carefully 
exelud 


malaria (by searching for malaria and administering quinine up to tolerance), 


undulant fever, gross hepatie abscess, and pyelocystitis, the attacks were explained as Charcot 
fever due to obstruction of the biliary passages with probably low-grade infection of the 
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biliary tract, type undetermined. Cholagogues and duodenal drainage (Meltzer-Lyon tech 
nique) were without effect. Competent surgeons twice found the upper abdomen a mass ot 
dense adhesions and located a fistula between the hepatic ducts and the stomach (chole 
dochogastriec ). The common duct could not be identified. The abdomen was closed without 
attempting the contemplated plastic surgery on the biliary ducts. Fever and chills continued. 
Administration of sulfanilamide 30 grains daily for three days resulted in complete disap- 
pearance of all symptoms. Her condition remained good during the medication and for two 
weeks after discontinuance of the drug. Recurrences were promptly checked by resuming 
the sulfanilamide in full dosage and eliminated by continuing the drug in daily doses of 1 gm. 

Endocarditis.—Four patients with endocarditis received sulfanilamide. The course of two 
of these patients was apparently unaffected by the sulfanilamide. They died of cerebral embo 
lism. Fever was eliminated from a third patient who later died of hemorrhage from a benign 
gastrie polyp. 

The other patient was 45 years old. He had had fever for ten weeks. He was very 
anemic, had petechiae and an enlarged spleen. He also had an enlarged heart with a systolic 
murmur. Greening streptococci were isolated from the blood. He ran a septic course for 
four weeks, becoming weaker daily. He became and remained afebrile after 60 grains of 
sulfanilamide. The drug was continued for three weeks. His blood became sterile and has 
remained so. After several weeks of observation, he left the hospital. He has returned since 


and successfully passed through a pneumonia, He remains well. 


Unfavorable Effects —Cyanosis attributable to the use of sulfanilamide 
has been observed in one instance. In this patient cessation of the drug 
‘‘prontylin’’ and its substitution by oral ‘‘neoprontosil’’ in the same dosage re- 
sulted in freedom from the e¢yanosis. Complete blood counts, repeated at intervals 
of one to three days during the period of heaviest drug administration and weekly 
thereafter, have shown no changes not explained by the presence of infection. 


Frequent repeated urinalysis has never shown albumin, red blood cells, or casts 


suggesting renal irritation, nor detectable urobilinogen indicating liver injury. 
Gastrointestinal irritation as manifested by nausea, burning, or diarrhea, 
has been the most frequent and most troublesome adverse effect. 


SUMMARY AND CONCLUSIONS 

Appreciating that too few patients have been observed, it is suggested that 
sulfanilamide may cure some patients of undulant fever. 

Some patients subacutely or chronically infected by Streptococcus viridans, 
with arthritis or endocarditis, have been helped by the drug. Most interesting 
has been its effect upon the streptococci on the colonie mucosa. 

Untoward effects have been limited to irritation of the gastrointestinal tract. 

Bacteriostasis or limitation of bacterial growth and resultant limitation 
of injurious bacterial products as toxins, seems to us to be one probable mechanism 
of benefit by sulfanilamide in disease. 
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A STUDY OF CALCIUM AND PHOSPHORUS IN CEREBROSPINAL 
KLUID* 

D. J. Coun, Pu.D., L. Kapiax, Pu.D., ann A. Levinson, M.D., Cutcago, IL. 
HE literature of cerebrospinal fluid calcium and phosphorus has been re- 
viewed by Levinson and Katzenellenbogen.!| The latter concluded that al- 

though the caleium content of the cerebrospinal fluid has been reported to be ele- 
vated in meningitis and some other diseases, the number of instances of increased 
calcium was too small to be of diagnostic significance. The most complete work on 
phosphorus has been that of Cohen? who found the phosphorus content to be 
definitely elevated in tuberculosis and meningocoecie meningitis, but not in acute 
epidemic encephalitis. This led Cohen to consider that the cerebrospinal fluid 
phosphorus may be of diagnostic importance in diseases of the nervous system. On 
the whole, the relationships between the calcium and phosphorus contents of the 
cerebrospinal fluid and the condition of the central nervous system are far from 
clearly defined. We found very few references to caleitum and phosphorus in 
hydrocephalus and brain tumor. Our results may be of interest, therefore, since 
they indicate increased ealeium and phosphorus values in tuberculous and 
purulent meningitis, hydrocephalus, and brain tumor. 

Caleium determinations were made on 92 specimens of the cerebrospinal 
fluid; phosphorus determinations were made on 76 specimens. The specimens 
of cerebrospinal fluid were obtained from hospital patients, most of whom were 
children, at times when spinal punctures were necessary for diagnostie or thera- 
peutic purposes. Lumbar punctures were made, except where otherwise indi- 
cated. Calcium was determined by the Clark and Collip modification of the 
Kramer-Tisdall method.* Phosphorus was determined by the method of Bodan- 
sky,‘ except that in some cases 2 ¢.c. of cerebrospinal fluid were used instead 
of 1 ce, 


RESULTS 


(rroup I: Normal.—Group 1 contains fluids whose cellular and other chem- 


leal contents were normal. The calcium values of 20 fluids of this group were 
found to vary from 4.1 to 5.9 mg. per cent, with an average value of 5.0 mg. 


per cent. Only 4 fluids had values greater than 5.5 mg. per cent, and 3 had 
values less than 4.5 mg. per cent. These values are in close agreement with the 
values for normal fluids given by Katzenellenbogen! and Merritt and Fremont- 
Smit] 


— 


and also for the values in epilepsy, idiocy, and cerebral birth trauma. 


Chita: Krom the Department of Biochemistry, Nelson Morris Institute for Medical Research, the 
7 's Hospital of the Cook County Hospital, and the Sarah Morris Hospital for Children 
of the Michael Reese Hospital. 


led by a grant from the Nelson Morris Fund. 
eived for publication, August 6, 1938. 
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TABLE I 
NORMAL CEREBROSPINAL FLUIDS 


CALCIUM PHOSPHORUS 

















— seamen CELL COUN? MG. PER CENT | MG. PER CENT 

B. B. Epilepsy 1 5.0 1.3 
RB. P. hi pilepsy 3 4.5 1.4 
J. B. Epilepsy 4 4.7 

W. 8. Epilepsy 3 5.3 1.3 
™ ¢ Epilepsy 6 §.3 1.0 
M. M. Cerebral birth trauma 5 5.5 1.0 
D. M. Cerebral birth trauma 12 5.0 3.3 
J. 8. Cerebral birth trauma 7 4.8 1.3 
C. H. Cerebral birth trauma 3 4.8 

A. #. (3) Cerebral birth trauma 4 4.8 

A. F. (2) Cerebral birth trauma 1.8 

B. 2. Cerebral agenesis 4 5.1 2.2 
M. K. (1) Cerebral agenesis 7 4.7 

M. K. (2) Cerebral agenesis 0 5.7 1.5 
Ss. S. Idioey 4 1.5 

D. R. Idiocy 6 4.1 1.5 
M. F. Idiocy 4.4 13 
. we F. Idiocy 5.6 

s. B. [dioey 3 5.6 1.5 
D. D. Idiocy 5.9 1.1 


TABLE II 


TUBERCULOUS MENINGITIS 














CALCIUM PHOSPHORUS 




























CASE APPEARANCE OF FLUID CELL COUNT z 7 | 
MG. PER CENT MG. PER CENT 
c. W. Clear 150 7.2 Zz 
L. W. (1) Clear 220 5.5 
L. W. (2) Pink (Prontosil) 160 6.7 1.8 
ao l Clear $50 6.0 2.0 
L. 8S. (2) Clear 450 6.7 2.0 
L. 8S. (3 Clear 590 7.0 3.4 
-— €& Opalescent 350 | 6.9 1.4 
E. T. Clear 6.7 1.8 
G. R. (1) Clear 175 5.9 1.8 
G. BR. (2) Opalescent 180 6.5 2.1 
G. R. (5) Opalescent 850 2.1 
G. R. (4) Opalescent 700 6.4 2.2 
GS. 2. Clear 98 6.2 3.0 
L. C. Clear 190 5.2 
M. W. Opalescent 5.8 
I. W. (1) Clear 126 5.3 1.6 
r. W. (2) Clear 5.6 } 1.8 
"R. M. P. Clear 160 5.4 1.4 
ry. & Opalescent 299 6.7 2.2 
B. Clear 200 6.9 1.8 
*Diagnosis not confirmed, 
Thirteen fluids of this group were examined for their phosphorus content. 
In 12 fluids the phosphorus content lay between 1.0 and 1.5 mg. per cent; in one 
fluid a relatively high value of 2.2 mg. per cent was found. The average for the 
group was 1.4 mg. per cent. These values are also in close agreement with those 
given for normal fluids." ° 





Group Il: Tuberculous Meningitis —The fluids from patients with tuber 
culous meningitis were generally found to have elevated calcium content. Nine- 






teen fluids of this group were found to have calcium contents ranging [roll 
5.2 to 7.2 mg. per cent, with an average value of 6.2 mg. per cent. Of these 1" 
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fluids, 13 had values greater than 5.5 mg. per cent; only 3 had values less than 
5.5 mg. per cent. It is of interest to note that when it was possible to obtain 
specimens of cerebrospinal fluid from a patient at different stages of the disease, 
the ealeium values rose as the disease progressed. Thus, the calcium content 
of the fluid of patient L. W. rose from 5.5 to 6.7 mg. per cent; that of L. S., 
from 6.0 to 7.0; that of G. R., from 5.9 to 6.5; and that of I. W., from 5.3 to 5.6. 














TABLE III 








PURULENT MENINGITIS AND PYOCEPHALUS 






















| catcrum | PHOS: 
CASE DIAGNOSIS APPEARANCE OF FLUID | CELL count | MG, PER | PHORUS 
oe MG. PER 
| CENT geen: 
= _ _ CENT 
R. W. | Influenzal | Very turbid 5000. poly. 5.9 
R. H. Influenzal Very turbid 4.9 
W. G. (1)|Streptococcic | Very turbid 600 poly. 6.5 
(anhemolytic ) 
W. G. (2) | Streptococcie Very turbid, ventricular 1600 poly. 1.5 
| (anhemolytic) 
W. G. (3) I Streptococcic Very turbid 5000 poly, 3.0 
| (anhemolytic) 
G. O. (1) |Streptocoecic | Very turbid 8500 poly. 6.5 
| (hemolytic 
G. O. (2) | and viridans) | Very turbid 720 poly. 6.4 | 
J. D. (1) |Streptococcic | Very turbid 2290 poly. 5.6 
(hemolytic) | 
dg D. (3) Streptococcic Opalescent 440 poly. 4.5 
| (hemolytic) | 
i J. B | Staphylococeic | Turbid | G000 poly. 3 
3 > a # |Pneumococeie | Turbid 5000 poly. LZ 
D. R. (1)|Meningococcie | Turbid 13000 poly. | 5.2 1.4 
D. R. (2) Meningococcie | Turbid 1200 poly. 4.9 1.4 
D. R. (3) | Meningococcie | Opalescent | 45 lymph. 4.0 2.1 
fi K. S. (1) | Influenzal | Very turbid 2800 poly. 1.9 
K. 8. (2) | Influenzal | Opalescent | 180 poly. 6.0 1.8 
7 K. 8. (3) | Influenzal | Opalescent 1650 poly. 6.0 
*R. K. (1) |B. pyocyaneus | Very turbid, ventricular, frank 6.6 7.0 
d | pus 
} R. K. (2) Very turbid, ventricular, frank 8.7 
| | pus 
tR. K. (3)|B. pyoeyaneus | Very turbid, ventricular, frank 10.2 | 7.4 
| |} pus 
j R. K. (4)|B. pyoeyaneus Very turbid, ventricular, frank 12.3 9.2 
= pus 


.*The cerebrospinal fluid protein values were very high in case (R.K.), being 2500, 2930, 
and 3810 mg. per cent in (1), (3), (4), respectively. 

The values of the serum calcium and phosphorus were normal, being 10.3 and 5.0 mg. 
per cent, respectively. 











The phosphorus content of the fluids of this group, like that of the caleium, 
Was generally elevated. The values found for 16 fluids ranged from 1.4 to 3.0 
mg. per cent, with an average of 2.0 mg. per cent. In only 2 fluids was the phos- 
phorus content less than 1.5 me. per cent; in 7 it was 2.0 mg. per cent or higher. 
The phosphorus content of the cerebrospinal fluid also seemed to rise as the dis- 
ease progressed. In one case, L. S., it rose from 2.0 to 3.4 mg. per cent; in the 
ease of G. R., from 1.8 to 2.2 mg. per cent ; and in the ease I. W., from 1.6 to 1.8 
mg. per cent. 







Croup IIT: Purulent Meningitis and Pyocephalus.—The fluids of this group 
Were aiso found to be higher in ealeium and phosphorus than the normal fluids. 
Of 16 fluids studied, 12 from patients with meningitis were found to range in 
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*The cerebrospinal fluid protein values for case (E.P.) were 207, 154, 3600, 2760, 35 


and 5a, 5b, 6a and 6b, respectively. 


CASE 
™.; oe (3) 
WwW. BH. (2) 
G. ©. 

WwW. W. 

% S. (1) 
3. S. (2a) 
3. S. (2b) 
M. R. (1) 
M. BR. (2) 
J. M. 

R. G. (1) 
R. G. (2) 
N. L. W. 
B. G. B. (1) 
B. G. B. (: 


CASE 
J. M. 
"Es. F. (3) 
E. P. (2) 
E. P. (3) 
E. P. (4) 
E. P. (5a) 
tE. P. (5b) 
tE. P. (6a) 
tE. P. (6b) 
Ww. W. 
C. K 
En <. £2) 
L. C. (2) 
R. M. (1) 
R. M. (2) 
R. M. (3) 
R. M. (4) 
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Clear, 
Clear, 
Clear, 
Clear, 


JOURNAL 


or 














lumbar 

ventricular 
ventricular 
ventricular 


Xanthochromie, ventricular 


DIAGNOSIS 


Cerebral 
Cerebral 
Cerebral 
Cerebral 
cyst 
Cerebral 
eyst 
Cerebral 
cyst 
Cerebral 
cyst 


for fluids 1, 2, 3, 4, 
*From decompressed area above tumor. 
tThe values of the blood serum calcium and 
respectively, i.e., normal. 


Cerebellar 

| Glioma 

| Glioblastoma 
temporal lobe 

Glioblastoma 
temporal lobe 

Possible 


of left 


of left 


subarachnoid 


block 

Possible subarachnoid 
bloek 

Possible subarachnoid 
block 

Possible subarachnoid 
bloek 

Possible subarachnoid 
bloek 

Possible subarachnoid 
bloek 

Cerebellar medulloblas 
toma 


abscess 
abscess 
abscess 
subarachnoid 
subarachnoid 


subarachnoid 


subarachnoid 


LABORATORY 


TABLE 





APPEARANCE 


Clear, lumbar 


Yellow, lumbar, viseid 
Yellow, lumbar, viseid 


Yellow, lumbar, viseid 


AND 





IV 


HYDROCEPHALUS 


TABLE V 


OF 





APPEARANCE OF FLUID CELL COUNT 
Opalescent, ventricular 310 Poly. 
Opalescent, ventricular 350 Poly. 
Xanthochromic, ventricular 
Xanthochromic, lumbar 10 Lymph. 
Clear, ventricular 
| Clear, lumbar 30° Lymph. 
Clear, ventricular 10 Lymph. 
Clear, lumbar 20 Lymph. 
Clear, lumbar 1 Lymph. 
Clear, ventricular 3 Lymph. 
Clear, lumbar 2 Lymph. 

» 


Lymph. 


BRAIN TuMmMoR, BRAIN ABSCESS, BRAIN Cyst 


Clear, ventricular 


Clear, lumbar 


Clear, subarachnoid 


Yellow, lumbar, vise 


Subarachnoid 


? 


Xanthochromic 


Turbid 
Clear 
Clear 


Xanthochromice 


Xanthochromie 


| Xanthochromice 


Xanthochromie 


phosphorus 


CLINICAL 


FLUID 





MEDICIN 





CALCIUM 

MG. PER CENT 
7.6 

70 

6.1 

6.9 

1 P 

6.2 

6.1 

5.2 
t 


oO. 


= 


_ r 
oS 


CALCIUM 
‘ELL count | MG, PER | PHORUS 
er ; ~—— | $66. PER 
CENT ; 
CENT 
3 Lymph. 6.5 29 
120 Lymph. 6.9 97 
150 Lymph. | 6.7 99 
450 Red is 
blood eells 
8.5 BAL 
7 Lymph. 1.5 
Some red 
blood cells 
7 Lymph. 5.6 1.6 
8.3 $0) 
Some red .6 2.0 
blood cells 
40 Lymph. 6.9 2.6 
3000 Poly. 1.2 
170 Lymph. 5.6 1.1] 
22 Lymph. 1.5 
0 Lymph. 0 
110 Lymph. 6.6 
1.9 
6.4 2.1 
0, 28, 
were 9.6 and 6.1 mg. per cent 





MG. 


PHOSPHORUS 












PER CENT 
5.2 


6.9 


DD = eed OD 
ay =r) 
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value from 4.0 to 6.5 mg. per cent, with an average of 5.5 mg. per cent. In two 
instanees in which patients recovered, J. D. and D. R., the calcium values de- 
creased from 5.6 to 4.5 mg. per cent, and from 5.2 to 4.0 mg. per cent, re- 
spectively. 

Phosphorus, in 9 fluids from patients with meningitis, ranged in value from 
1.2 to 3.0 mg. per cent, with an average value of 1.7 mg. per cent. 

Four fluids were obtained from patient R. [. with B. pyocyaneus pyo- 
cephalus. The calcium values found were 6.6, 8.7, 10.2, and 12.3 mg. per cent, 
increasing as the disease progressed. Phosphorus, determined in 3 fluids, had 
values of 7.0, 7.4, and 9.2 mg. per cent. Although on autopsy no meningeal 
exudate was found, pathologically the fluids closely resembled those of the puru- 


lent meningitides. For this reason they are ineluded in group ITI. 


Group IV: Hydrocephalus—tThe ealcium content of fluids from patients 


with hydrocephalus was found to show marked elevations. Sixteen fluids from 
10 patients had values from 4.4 to 7.6 mg. per cent, with an average of 6.4 mg. 
per cent. Only 4 fluids from 2 patients with mild hydrocephalus fell within 
the range of normal values. 

Phosphorus was determined in 11 fluids from 7 patients. Values ranged 
from 1.2 to 6.0 mg. per cent, with only two values within the normal range. 
The average value for the group was 2.6 mg. per cent. 

Group V: Brain Tumor, Brain Abscess, Brain Cyst.—Most of the fluids in 
this group, like those of group IV, had elevated calcium and phosphorus con- 
tents. Twelve fluids were examined for calciium content and were found to 
have values ranging from 5.0 to 8.3 me. per cent, with an average of 6.4 mg. 
per cent. In only two instances were the values less than 5.5 mg. per cent. <A 
specimen obtained at a later date from patient R. M. showed an inerease from 
».0 to 6.6 mg. per cent. 

Phosphorus was determined in 15 fluids of this group; the values ranged 
from 1.1 to 4.5 mg. per cent, with an average of 2.4 mg. per cent. Eleven fluids 
of the 14 had values greater than 1.5 mg. per cent. 


TABLE VI 


MISCELLANEOUS 
CALCIUM | PHOSPHORUS 
MG. PER CENT | MG. PER CENT 


DIAGNOSIS CELL COUNT 


Cerebral arteriosclerosis 9 
Hemihypertrophy of the body 
Chorea 
Chorea 
Postencephalitis syndrome 
Postdiphtheritie tabes 
Acute benign lymphocytic 
meningitis 
Preparalytie poliomyelitis 
Polioencephalitis ? 
| Mumps meningoencephalitis 
Postpneumonie encephalitis 
Miliary tuberculosis 
Typhoid 
Postmeasles encephalitis 
Postmeasles encephalitis 


a 


—_— 


fF to 
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Group VI: Miscellancous.—On the whole, the ealeium and the phosphorus 
contents of the fluids of this group resembled those of normal fluids. The eal- 
cium values of 11 fluids ranged from 4.0 to 6.0 mg. per cent, with an average ot 
5.0 mg. per cent. In only two instances was the value greater than 5.5 mg. per 
cent. Phosphorus values, determined from 13 fluids, ranged from 0.8 to 1.8 mg 


per cent, with an average of 1.5 mg. per cent. 
TABLE VII 


CALCIUM PHOSPHORUS 
MILLIGRAMS PER CENT MILLIGRAMS PER CENT 


Minimum Maximum Average Minimum Maximum Average 
Group I 
Normal $.1 5.9 5. 1.0 2.2 1.4 
Group Il 
Tuberculous meningitis 5.2 ad 3.2 1.4 3.0 
Group ITI 
Purulent meningitis 4.0 


Group IV 
Hydrocephalus 4.4 
Group V 
Brain tumor 5.0 
Brain abscess 
Brain cyst 
Group VI 
Miscellaneous 4.0 6.0 5.0 


*Excluding the values for fluids from patient (R.K.). 
7Including the values for fluids from patient (R.K.). 


DISCUSSION 


The results of our work indicate that the cerebrospinal fluid caleium and 
phosphorus are generally elevated in tubereulous and purulent meningitis, hydro- 
cephalus, brain tumor, and brain cyst. Some of the possible causes of these 
inereases will be discussed briefly. 

Probably the chief cause of increased cerebrospinal fluid caleitum and phos- 
phorus in meningitis is the increased meningeal permeability caused by the in- 
fection. It is possible to understand on this basis the increase in the ealeium 
and phosphorus values with the progress of the disease. Thus an increase in 
the length of time, during which the meningeal permeability has been elevated, 
tends to increase the amounts of calcium and phosphorus reaching the sub- 
arachnoid space from the blood. The opposite may be the case if the progress 
of the disease is arrested and the patient recovers. However, it is difficult to 
understand why, in some eases of purulent meningitis (Table III, R. H., J 
D. R.), the ealeium values are not elevated, even though on recovery (4. 

D. R.) the values did decrease. Similarly, the phosphorus values were some- 
times normal in severe cases of purulent meningitis. Also it is interesting to 
note that the ealeium and phosphorus values were more consistently high in 
tuberculous meningitis than in purulent meningitis. This may be due to the 
fact that the disease ran a longer course in the case of tuberculous meningitis 


than in purulent meningitis. It is possible that other factors besides increased 


meningeal permeability are involved. It has been reported* 7 that in eases of 
tuberculous meningitis, there is often an extension of the inflammatory process 
into the cortex, resulting in foci of encephalitis. Whether the resulting bral 
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tissue destruction may be related to the consistently elevated calcium and phos- 
phorus values of tuberculous meningitis is as yet an open question. 

The fluids from patients with hydrocephalus and brain tumor fell into two 
groups; those which were xanthochromie and had high protein content, and 
those which were clear and relatively low in protein content. The fluids of the 
former group all had high caleium content ; some of the fluids of the latter group 
were also high in calcium content; others were normal. Xanthochromie fluids 
were obtained from patients who were found on autopsy to have had lesions 
which invaded the meninges or ventricles. Walter’ has reported that in such 
cases there is increased meningeal permeability. In the fluids of this type, the 
high ealeium and phosphorus content may also be due in part to brain tissue 
destruction. 

The mechanism by which the cerebrospinal fluid calcium and phosphorus 
may be increased during the course of brain tissue destruction is not clear. 
Recent work® indicates that the ealeium content of fresh normal brain tissue is 
about 4 mg. per 100 gm. The complete degeneration of 100 gm. of brain tissue 
could have no significant effect on the caleium content of the cerebrospinal fluid, 
if those figures are correct. It follows that the brain tissue cannot be the source 
of the increase in cerebrospinal fluid calcium. It is known, however, that de- 
generation of tissue is often followed by calcification. Wells'® stated it as a rule 
that, exeept for the metastatic calcification of Virchow, degeneration always 
precedes pathologic calcification. The calcium salts involved come from the 
blood vessels of the degenerating tissue. One example of this type of pathologie 
calcification is that found in ganglion cells of the brain which have become de- 
generated or necrotie. Further, Geyelin and Penfield’ have reported the oceur- 
rence of a group of cases of familial cerebral calcification with epilepsy. They 
considered that the pathologic process underlying the group of cases was a 
slowly progressive closure of the end arteries in the cerebrum which produced 
an area of loeal necrosis which then become ealeified. Whether calcification 
actually does oeeur in an area of degeneration or not, it is possible that there 
is an accumulation of calcium salts in that area. Some of those salts may be 
carried to the subarachnoid space via the perivascular spaces. In cases where 
there is no evidence of increased meningeal permeability, the increased caleium 
content of the cerebrospinal fluid may be an index of calcium salt accumulation 
in an area of brain tissue degeneration. This hypothesis is in agreement with 
the fact that in eases of severe hydrocephalus with much cortieal destruetion 
high caleium values were found; in eases where encephalography showed rela- 
tively slight degeneration, calcium values were normal. 

The phosphorus content of fresh normal white matter is, according to 
Alexander and Myerson,’ about 530 mg. per 100 gm.; that of gray matter is 
about 180 me. per 100 gm. Since cerebral pressure atrophy involves chiefly the 
White matter,?* the destruction of large amounts of brain tissue could contribute 


significantly to the phosphorus content of the cerebrospinal fluid. It is prob- 


able that some phosphorus accompanies the calcium which comes from the blood 
vesseis. There are, therefore, two possible sources of phosphorus, so that to- 
gether with inereased calcium values, increased phosphorus content of the cerebro- 
spinal fluid may be an index of brain tissue destruction. 
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The clinical usefulness of our results cannot be definitely evaluated as yet. 
In tuberculous meningitis the elevation of ealeium and phosphorus, togethe1 
with other chemical findings, may be of diagnostic help. In purulent meningitis 
the ealeium and phosphorus values are not sufficiently consistent to be of much 
aid clinically. In hydrocephalus and brain tumor high calcium and phosphorus 
values may indicate brain tissue destruction and may be of prognostic value in 
those conditions. 

CONCLUSIONS 

1. The calcium content of normal cerebrospinal fluid was found to vary 
from 4.5 to 5.5 mg. per cent, with an average of 5.0 mg. per cent. The phos- 
phorus content varies from 1.0 to 1.5 mg. per cent. 

2. Calcium and phosphorus were found to be consistently elevated in tuber- 
culous meningitis, the values increasing with the progress of the disease. 

3. Caleium and phosphorus values were occasionally elevated in purulent 
meningitis, but not so consistently as in tuberculous meningitis. 


4. Calcium and phosphorus were generally elevated in hydrocephalus and 


in brain lesions. 

5. The causes of elevated calcium and phosphorus values are probably in- 
creased meningeal permeability and brain tissue destruction. The latter may be 
of particular interest in hydrocephalus and brain tumor. 

6. The elevation of cerebrospinal fluid calcium and phosphorus may be of 
corroborative value in the diagnosis of tuberculous meningitis and may yield 
some information about the destruction of brain tissue in hydrocephalus and 


brain tumor. 
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A PRELIMINARY REPORT OF THE BLOOD PICTURE 
IN BRUCELLOSIS* 
Myrthe MuNGeER, B.S., AND I. Forest Huppieson, Pu.D. 
Kast LANSING, MICH. 


HERE are seattered reports in the literature to the effect that the blood piec- 

ture in undulant fever is characterized by a leucopenia with a relative lym- 
phoeytosis,’:? a slight to moderate secondary anemia, and a color index of less 
than one.!’ There has been no extensive study of the blood pieture in many cases 
of undulant fever from which one of the species of Brucella was isolated. 

An opportunity presented itself this year to study the blood picture on a 
number of acute undulant fever cases from which Brucella melitensis was re- 
covered. The patients were located on the island of Malta. All patients were 
showing symptoms of the disease at the time of examination. The blood examina- 
tions were made from two to four weeks after the onset of the disease. 

The data from 10 cases in Table I are representative of the findings from 32 
eases studied. 

Size of Red Blood Cells—We have been unable to find any references per- 
taining to the size of the red blood cells in undulant fever. A study of their size 
in these eases revealed that there is a marked variation in the blood of undulant 
fever patients from the normal. In 35 per cent of the patients studied it was 
found that an increased number of the cells were smaller than normal, and in 
19 per cent there was a tendeney of the cells to be larger than normal. The aver- 
age red blood cell measurement formula was of a 39:37:24 ratio instead of the 
33:34:33 ratio’ which we are using as the normal distribution. The red blood 
cells of some patients varied in size from 3 to 10 microns, although the normal 
variation is from 6 to 10 microns. This variation in size is probably effeeted by 
an accompanying splenic and liver pathology. 

White Blood Cells—The white blood cell count on the average is lower than 
normal with a relative and absolute monoeytosis.* Qualitatively we find an in- 
crease of the nonfilamented neutrophiles. For several hours after injections of 
brucellin (the curative agent) there is an elevation of the leucocyte count due to 
the increase of the nonfilamented and filamented neutrophiles. The blood pic- 
ture does not return to normal until recovery has taken place. 

One interesting point that has not been noted before is that many of the 
mature small lymphocytes are much larger than normal which is similar to 
the infeetious mononucleosis type of lymphocyte. These have been termed 


by Calder* ‘‘ pathologie lymphocytes,’’ and others have named them ‘‘large ma- 


ture lymphoeytes.’’ These cells have all the appearance of small lymphocytes, 
the ratio of the nucleus to cytoplasm being similar to that of the normal small 
lymphoeyte. They are about 12 to 14 microns in diameter. The normal small 


Journal article No. 333 n.s. From the Michigan Agricultural Experiment Station. This 
stud vas aided by a grant from the Horace H. and Mary A. Rackham Fund. 
Received for publication, August 8, 1938. 
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lymphoeytes usually measure from 8 to 10 microns. As many as 50 to 80 per cent 
of the lymphocytes may appear as this type of large cell in about 40 per cent of 
ihe brucellosis patients. 

Sabin® by supervital staining has found, in cases of brucellosis, an increase 
in the type of monocyte which is similar morphologically to the type of monocytes 
associated with various forms of hepatie involvement.® These appear to be similar 
to the atypical monocytes found in ecatarrhal jaundice.’ In disease associated 
with liver pathology, Isaacs’ has deseribed ‘‘a cell averaging 15 by 13 microns, 
with an oval nucleus, rather dense chromatin (lymphoid in character), foamy 
hlue-staining e¢ytoplasm (monocytoid), but with absence of the minute, red stain- 
ing granules of the monocyte. There is no perinuclear clear zone, as in the 


lymphocyte. Occasional inclusion granules are found in the cytoplasm. The 


margin is wavy.’’ The ‘‘liver damage cell’’ of Isaaes was present consistently in 
all of the cases of brucellosis examined. 

Another interesting point that has been noted in these Maltese patients is 
that in Brucella melitensis infection there is a marked basophilia of the granules 
of the neutrophiles. This phenomenon may be associated with the temperature 
elevation that the patients experienced. We believe that this is characteristic of 
the Brucella melitensis infection, since we have not encountered basophilia of the 
eranules in Brucella suis and Brucella abortus infections. These granules are 
similar in size to the Brucella bacteria and stain similarly. It is suggested that 
a control plain smear always be made without the bacteria when a phagocytosis 
test is performed. A toluidine blue staining technique has been perfected by the 
junior author for the staining of phagocytosis smears from Brucella melitensis 
infected patients. 

SUMMARY AND CONCLUSION 


We have found in the study of Brucella melitensis infected individuals that 
the blood picture reveals a leucopenia with a relative lymphocytosis and mono- 
eytosis. 

The red blood cells tend to be slightly smaller than normal; however, some 
patients gave evidence of macrocytosis. 

The presence of ‘‘ pathologie lymphocytes’ in 40 per cent of the brucellosis 
cases is significant. 

‘Liver damage cells’’ were found consistently in these patients. 

Finally the basophilia of the granules of the neutrophiles seems to dif- 
ferentiate the Brucella melitensis infection from that of the suis and the abortus 
infection. 

REFERENCES 

ike and Carver: Disease of the Blood and Atlas of Hematology, Philadelphia, 1937, 
J. B. Lippincott Co., pages 74, 125. 

yer and Farley: Practical Hematological Diagnosis, Philadelphia, 1934, W. B. 
Saunders Co., page 503. 

nsford, 8. G.: J. Roy. Nav. M. Serv. 19: 1933. 

er, Royall M.: Personal communication. 

n, FP. R.: Studies of Living Human Blood Cells, Bull. Johns Hopkins Hosp. 34: 277, 
1934. . 

ney, Hal: Handbook of Hematology, New York, 1938, Paul B. Hoeber, Inc., Vol. 1, 
pages 613-616. 

es, Raphael: Personal communication. 

‘s, H. B., and Isaacs, R.: Manual of Clinical and Laboratory Technic, ed. 5, Phila- 


ied 


delphia, 1937, W. B. Saunders Co., page 54. 





RELATIONSHIP BETWEEN AGGLUTINABILITY AND CERTAIN IN 
VITRO TESTS OF STAPHYLOCOCCI, STREPTOCOCCI, AND COLON 
BACILLI ISOLATED FROM PERSONS SUSPECTED OF HAVING 
CHRONIC INFECTION* 


Merritt H. Stites, M.D., PHILADELPHIA, Pa., AND GrorGE H. CHAPMAN 
New York, N. Y. 

” epeneibcoanigens reactions have been used in attempts to appraise the 

significance of bacteria isolated from suspected foci of infection. In 
efforts to determine the reliability of these reactions it was reasoned that 
pathogenicity of the organisms should play a part in their relationship to the 
disease process. However, it would have been impractical to make animal 
inoculation tests on the twelve thousand cultures of staphylococci, streptococci, 
and colon bacilli used in these experiments. Therefore, the following tests 
were used because they had previously been shown to have given results 
parallel with certain pathogenic properties of the cultures. Pigment, hemol- 
ysis, and coagulase tests' were used for staphylococci; resistance to the bac- 
tericidal action of fresh, diluted, defibrinated guinea pig blood** was used 
for streptococci; and the electrophoretic migration velocity” ® was used for 
the colon group. These will be referred to as in vitro tests. 

For the agglutination reactions, pure cultures of streptococci were grown 
in brain heart infusion overnight, tested for purity, washed once with 1.0 per 
cent phenol in 0.85 per cent salt solution, and resuspended in it. The final 
concentrations were about 10 billions per ¢.c. Other bacteria were grown on 
solid media and suspended in the phenol saline without washing. Unless the 


suspensions were decanted before use, the control tubes often contained a 


deposit of bacteria and extraneous matter which was difficult to distinguish 


from specifically agglutinated particles. The methods described by Spicer * 
and Mueller and Klise® were found useful for preparing suspensions of auto- 
agelutinative cultures. 

A series of tubes containing 1.0 ¢.c. of progressive dilutions of the pa- 
tient’s serum, ranging from 1:40 to 1:5,120, together with a saline control, 
were placed in a rack. To each tube was added 1.0 ¢.c, of the bacterial sus- 
pension. After being shaken for two minutes, the tubes were placed in a 
water bath at 50° to 55° C. for one hour. The tubes were inspected periodi- 
cally, and the results read whenever the control tube began to show excessive 
sedimentation. Otherwise, the rack was left on the laboratory table until the 
following morning, and the results read at that time. 


*From the Clinical Research Laboratory, New York, N. Y. 
Aided by grants from the Ophthalmological Foundation, Inc. 
Received for publication, July 21, 1938. 
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Some of the tests gave an increased titer when re-examined. This was 
found to have been caused by jarring the tubes when they were dropped back 
into the racks. In subsequent tests the tubes were lifted about 1 em. and 
dropped back into the racks, and this was repeated a short while later. The 
rests were read soon afterward. Because many of the sera agglutinated 
most of the organisms in dilutions up to 1:80, only reactions of 1:160 and over 
were considered positive, 
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Certain sera agglutinated a wide variety of bacteria, some of them in high 





dilution. Other sera gave only weak reactions. This suggested that aggluti- 





nation was as much a function of the serum as of the bacteria. 





The proportion of agglutinable cultures in different groups was as follows: 






Staphylococcus aureus, 47 per cent; hemolytic streptococci, 42 per cent; Strep- 






tococcus viridans, 36 per cent; Staphylococcus albus, 32 per cent; gamma type 
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Fig. 3.—Comparison of hemolytic and coagulating properties with the agglutination titer of 
368 cultures of Staphylococcus aureus and 885 cultures of Staphylococcus albus, 
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streptococci, 28 per cent; gamma type enterococci, 25 per cent; colon bacilli, 





14 per cent; and alpha type enterococci, 10 per cent. Ina series of 110 normal 
adults, Steinberg and Wiltsie’® obtained with colon bacilli a titer of 1:100 


in 3, 1:300 in 4, and 1:1,000 in 1 person. 






TABLE I 












RELATIONSHIP BETWEEN AGGLUTINABILITY AND IN VITRO TESTS OF BACTERIA ISOLATED FROM 


PERSONS SUSPECTED OF HAVING FocaL INFECTION 











PER CENT 

















| ULTURES IN VITRO POSITIVE IN VITRO NEGATIVE = -_ 
TYPE OF ORGANISM | Ex: yrpemncamnenpiat 
} ane AGGL. 4 AGGL. 0 AGGL. + | AGGL. 0 (COLUMNS 
| AMINED (1) (2) (3) (4) 144 
Staphylococcus albus 2975 7.2 11.5 16.5 65.3 72.5 ; 
Staphylococcus aureus 1122 52.3 40.6 3.5 3.7 56.0 ‘ 
Hemolytic streptococci 309 26.4 32.3 21.3 19.7 46.1 F 
Nonhemolytic streptococci S61 13.8 29.8 16.7 39.7 53.5 
Streptococcus viridans 4980 19.5 39.9 18.2 22.8 42.3 4 
Colon bacilli 2148 1.9 20.4 12.2 65.5 67.4 
Reactions considered positive: 3 
Staphylococci—any strain which coagulated human and rabbit plasma. i 
Streptococci —cultures giving ++++ and +++ resistance to fresh, diluted defibrinated guinea a 
pig blood (see references 2 and 38). 4 
Colon bacilli —electrophoretic migration velocities of less than 52 microns/100 volts 1 


3.45 cm, (see references 4 and 5). 
Agglutination—titers of 1:160 and over. 
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There did not seem to be a relationship between the agglutination titer 
and the strength of the in vitro reaction (Figs. 1, 2, and 3). Therefore, it 
will simplify comparison to consider only qualitative relationships between the 
in vitro tests and agglutinability (titers of 1:160 and over). These showed 
agreement in 72.5 per cent of Staphylococcus albus and in 67.4 per cent of 
colon bacilli, but other groups showed agreement in only about one-half of 
the cultures (Table I). 

Agelutinable cultures did not give stronger in vitro reactions than inag- 
elutinable cultures. Certain cultures which gave strongly positive in vitro 
reactions were inagglutinable. Rawls and Chapman? found that, when a 


streptococcus which was resistant to fresh guinea pig blood was not aggluti- 


nated by the patient’s serum, it had greater power to produce arthritis in 
rabbits than did similar but agglutinable strains. 


CONCLUSIONS 


In vitro tests which had given results parallel with certain pathogenic 
properties were applied to cultures of staphylococci, streptococci, and colon 
bacilli isolated from persons suspected of having chronic infection. The ecul- 
tures were also tested for agglutinability by the serum of the person from 
whom they had been isolated. 

There was no close relationship between the in vitro reaction and the 
agglutination titer. 

There was agreement in 67.4 per cent of colon bacilli and in 72.5 per cent 
of Staphylococcus albus, but there was agreement in only about one-half of the 
cultures of streptococci and Staphylococcus aureus. 
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SODIUM DEHYDROCHOLATE SOLUTION AS A SOLVENT FOR 
NEOARSPHENAMINE IN THE TREATMENT OF SYPHILIS* 


CLARENCE SHAW, M.D., Cuicaco, Dut. 


¥ THE course of the treatment of syphilis with the trivalent arsenicals one oc- 
easionally finds patients who have a persistent gastrointestinal intolerance for 
these drugs. Although the number of such patients is small, they nevertheless 
present an important therapeutic problem because of the necessity of continuing 
arsenical treatment in some of them. 

In general, there are two types of gastrointestinal reactions: immediate and 
delayed. The former type, occurring during or shortly after the administration 
of these drugs, may be due to a number of factors, such as gagging produced by 
the characteristic odor of these drugs, ‘‘speed’’ shock, colloidoclastie shock, 
‘*tubing’’ reaction, nitrotoid reaction, or the patient having eaten just prior to 
receiving the drug. For the most part, simple well-known measures will alleviate 
these reactions. 

The delayed type of gastrointestinal reaction, which occurs two to five or 
more hours after treatment, is not so easily prevented. Changing from one drug 
to another, although frequently successful, does not always solve the problem. 
These delayed reactions are thought to be due to the arsenicals temporarily inter- 
fering with normal liver function.’ * 

With this in mind, it has been suggested that using as a vehicle for the 
arsenical a preparation which increases bile flow, such as sodium dehydrocholate, 
would help prevent reactions due to biliary dysfunction. Appel*® * demonstrated 
the value of this drug in the treatment of arsenical hepatitis and as a solvent for 
neoarsphenamine in patients who did not tolerate neoarsphenamine dissolved in 
distilled water. Savuleseu*t and Costineseu® have shown that neoarsphenamine 
dissolved in a 5 per cent sodium dehydrocholate solution is therapeutically active. 
It is thought that this combination of drugs results in a mixture rather than a 
new chemical compound. 

In an effort to further evaluate sodium dehydrocholate, we selected a group 
of male patients who had been unable to tolerate one or all of the trivalent 
arsenicals because of gastrointestinal reactions. Only those patients who received 
at least five doses of neoarsphenamine dissolved in the sodium dehydrocholate 
solution have been selected. Because the group was small, we tried the use ot the 
new vehicle in intolerant patients before changing to another drug. In al! pa- 
tients the technique of administration was identical with or without the 


sodium dehydrocholate. Care was taken to avoid undue aeration and to give all 


*From the Syphilis Division of the Public Health Institute, Chicago. 
Received for publication, November 16, 1938. 
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injections slowly. Patients selected were treated with gradually increasing doses 
of neoarsphenamine dissolved in a 5 per cent solution of sodium dehydrocholate 
(decholin sodium* ). Five cubie centimeters of the 5 per cent solution were used 
for every 0.15 gm. of neoarsphenamine. 

In a group of five patients in whom nausea and vomiting occurred immedi- 
ately after treatment, sodium dehydrocholate was ineffective in preventing these 
reactions. If the mixture did not succeed on the first trial, it was not tried again 
and an attempt was made to change to another arsenieal. 


TABLE I 


INCIDENCE OF TOLERANCE OF NEOARSPHENAMINE DISSOLVED IN SopiumM DEHYDROCHOLATE 
SOLUTION 


NUMBER 
PATIENT ’S INJECTIONS 
NUMBER WITH SODIUM 
DEHYDROCHOLATE 
~ 36 10 é : Yes 
15 12 : 
11 9 2 Yes 
13 : 


NUMBER NUMBER SUBSEQUENTLY 
WELL NOT TOLERATED 
TOLERATED TOLERATED MAPHARSEN 


179108 - 

178684 Yes 
16630 

175189 Yes 
163874 

168783 : f | Yes 
166534 , ‘ Yes 
164745 ) 6 


Total 110 103 7 : 6 


In a group of twelve patients with the delayed type of gastrointestinal reae- 
tion to neoarsphenamine, the results were much better. Out of a total of 110 in- 
jections given, 103 were well tolerated, i.e., there was no nausea or vomiting. 
However, six of the twelve patients were later able to tolerate mapharsen with- 
out gastrointestinal reactions. Table I illustrates the results in those patients 
in whom delayed nausea and vomiting oceurred. 


DISCUSSION 


Five per cent sodium dehydrocholate solution as a solvent for neoarsphena- 
mine was without value in those patients in whom nausea or vomiting occurred 
shortly after treatment ; but in those patients in whom these reactions were de- 
layed, it was capable of preventing reactions in 103 out of 110 trials. In two pa- 
tients the drug was not permanently effective. After these patients had been 
satisfactorily carried on for eight doses with the mixture, they again became 
intolerant. No attempt was made to resume the use of sodium dehydrocholate 
after a rest in these two individuals. (Occasionally a patient would become nau- 
Seated some time during a course of neoarsphenamine dissolved in sodium de- 


hydvocholate solution, but usually the next injection of the same mixture would 


be well tolerated.) In six patients the drug was discontinued after a reasonable 
trial —at least five doses—and mapharsen was used without reactions. 

The added expense of using sodium dehydrocholate must be considered. 
However, in those cases where arsenicals are essential and where they ean be used 


—_—_ - 
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only when dissolved in a solution of this or a similar drug, the difference in the 


cost can be compensated for by the greater therapeutic value of the arseniecals as 


compared with prolonged use of heavy metals. 
SUMMARY 


In those patients who develop nausea and vomiting two to five hours after 
receiving an injection of neoarsphenamine, the reaction is thought to be due to 
the hepatotoxie character of the arsenieals. 

Twelve such patients were given 110 doses of neoarsphenamine dissolved in 
a 5 per cent solution of sodium dehydrocholate (decholin sodium). Five eubic 
centimeters of sodium dehydrocholate solution were used for every 0.15 gm. of 
neoarsphenamine. One hundred and three of the 110 injections were well 
tolerated, i.e., no nausea or vomiting occurred. Six of the twelve patients were 
later able to tolerate a different drug (mapharsen). In two patients neoarsphena- 
mine dissolved in sodium dehydrocholate solution was well tolerated at the begin- 
ning of the course but later there was the same reaction that occurred without 
the use of the sodium dehydrocholate. 

Sodium dehydrocholate was valueless in preventing reactions in those pa- 
tients in whom nausea and vomiting occurred immediately after treatment with 
neoarsphenamine. 

Five per cent sodium dehydrocholate solution used as a solvent for neo- 
arsphenamine widens the range of use of this drug in that it permits further use 
of this arsenical in those patients who develop the delaved type of gastrointestinal 
reaction. 


The author is greatly indebted to his chief, Dr. J. E. Kemp, for valuable suggestions and 
permission to do this work. 
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INTRADERMAL TEST AS AN AID IN THE DIAGNOSIS 
OF ENTEROBIASIS* 


H. Tsucuiya, Sc.D., anv T. C. BavreRLEIN, M.D., Sv. Louts, Mo. 


ESPITE the common occurrence of enterobiasis its clinical diagnosis is 

frequently open to errors chiefly due to difficulties in differentiating pruritis 
ani accompanying this infection from that attributable to other disturbances. 
The detection of ova of Enterobius vermicularis in the stool is likewise con- 
fronted with failure. Thus, according to Craig and Faust,’ the ova of the 
parasite were found only in less than 5 per cent of infected individuals. In 
order to facilitate the diagnosis, therefore, additional methods have been sug- 
gested; namely, by the finding of the ova in perianal swabs such as recently in- 
troduced by Hall* or from under the fingernails, or by the recovery of adult 
worms by means of enemas. Though these methods are apparently superior 
to fecal examination, lack of proper cooperation on the part of patients may be- 
come a source of error in the diagnosis. 

Enterobius vermicularis is generally considered as a strictly lumen parasite 
of the intestinal tract. The clinical pictures due to the presence of the parasites 
are at times not clear-cut. However, catarrhal inflammation of the immediate 
tissues caused by undue attachment of the worms may induce the absorption of 
toxins secreted by the worms. This may lead to nervous and systemie disturb- 
ances often observed in the patients. Schrépl* was of the opinion that the 
parasite secretes a toxin and that the frequency of the parasite and its connection 
with obscure common complaints should always be investigated. For this reason, 
the present study was undertaken to determine the relative value of the intra- 
dermal test as an aid of establishing the diagnosis of enterobiasis. 


METHODS AND OBSERVATIONS 


(iriibel* was the first to introduce the intradermal test in the diagnosis of 
enterobiasis. The antigen prepared by him consisted of a saline emulsion of 
Entcrobius vermicularis. He demonstrated that an immediate reaction developed 
in infected individuals within five minutes, with a progressive itching accom- 
panied by a rash (Quaddelbildung). He also found that the extract was reactive 
after heating to boiling point. Schrépl later, by using the alcoholic extract of the 
Worms, reported that a delayed reaction was obtained in 13 out of 15 infected 


Medi *From the Departments of Bacteriology, Immunology and Public Health, and of Internal 
Medicine, respectively, Washington University School of Medicine. 
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individuals, while individuals with both negative history and stool gave no xr 
actions. Recently, Wright and Bozicevich® compared the value of dermal and 
intradermal tests by the use of physiologic or buffer saline extracts of the worms, 
and elaimed the higher specificity for the dermal test. 

Preparation of the Antigen.—A large number of adult worms were re 
covered from the stool of a patient following purgation with a dose of magnesium 
citrate. The worms were earefully washed one by one by first dipping into 
several changes of sterile normal saline solution, and finally washing them down 
rather forcibly with the solution. The worms were then placed in a sterile Petri 
dish and left standing in an incubator at 37° C. until dried. These were further 
placed either in a vacuum over sulfurie acid or treated by freezing with lyophile 
apparatus until thoroughly dried, after which they were pulverized. The latter 
was extracted with absolute aleohol at room temperature for two days. The 
residue after evaporation was completely dried and then extracted for forty- 
eight to seventy-two hours with Coea solution (sodium chloride 0.7 per cent, 
sodium bicarbonate 0.05 per cent, and phenol 0.33 per cent in distilled water 
After centrifuging, the supernatant fluid was drawn off, filtered through a 
Seitz filter, and stored in ampoules or vials in the refrigerator. 


SKIN REACTION IN EXPERIMENTAL ANIMALS 


With the use of the antigen thus prepared, three rabbits (one naturally 
and two experimentally infected with Passalurus ambiguus) were tested. The 
tests were made on the abdomen of the animal with Coca solution as a control. 
The results showed that the naturally infected animal gave uniformly positive 
reactions of more or less delayed type with 0.1 ¢.c. of 1:100, 1:500, and 1:1000 
dilutions of the antigen, but not with 1:2000 dilution. The reactions developed 
one hour after the injection and persisted usually for twenty-four hours, at 
which time, however, erythema completely disappeared, leaving only a slightly 
edematous area. Control animals which were tested invariably gave negative 
reactions. The two experimentally infected animals showed the initial skin 
response on the thirty-first and thirty-fourth days, respectively, following the 
oral administration of washed ova of the parasites. One of the animals was 
later treated twice with hexylresorcinol. When no ova were recovered from the 
feeal pellets upon repeated examinations, the animal was removed to a new cage 
in order to prevent a possible re-infection. This animal was subsequently given 
by stomach tube 2000 trichinella larvae isolated from infeeted muscle by artificial 
digestion. The skin test with the enterobius antigen became negative three 
months later, while the test with trichinella antigen (1:1000) prepared by McCoy, 
Miller, and Friedlander*® gave a definitely positive reaction. This result seemed 
to indicate that no group reaction occurred in the animal with trichinella infec- 
tion by the use of the enterobius antigen. All the rabbits also harbored oocysts 
of Eimeria stiedae which indicated that the reaction was apparently specific 
for Passalurus ambiguus. In order to further determine the specificity of the 


antigen, 8 guinea pigs were experimentally infected with trichinella larvae. 
After an elapse of three weeks, the animals were tested with the enteroDius 
antigen and found to be negative in all instances. In the feeal pellets of these 


animals were intestinal protozoa ineluding balantidia. 





TSUCHIYA-BAUERLEIN > INTRADERMAL TEST IN) ENTEROBIASIS 


SKIN REACTIONS IN MAN 


Patients with the complaints of pruritis ani were tested with 0.05 ¢.e. of 
1:500 dilution of the enterobius antigen on the flexor surface of the forearm. 
A control was run with Coca solution to eliminate certain type of pseudo- 
positives. If the reaction was positive, differential blood counts were made, 
emphasis being placed on the percentage of eosinophilic leucocytes. They were 
requested to submit to us a complete bowel movement following purgation with 
magnesium citrate or a copious enema. Careful search for adult worms was 
then instituted. This was done by floating out in clear water the material caught 
in the sieve (40 meshes per inch) and searching for the worms in a thin layer 
in the flat bottom of Petri dish over a dark background. 

The positive skin reactions obtained are of immediate type and usually begin 
to develop in from five to ten minutes. They are characterized by the formation 
of a wheal of varying size with irregular pseudopodial margin surrounded by a 
zone of erythema. The reactions are usually read after twenty minutes. No test 
is considered positive in which there is not a definite wheal at least 7 mm. in 
diameter and a zone of erythema not less than 20 mm. in diameter. Definite 
positive reactions are quite clear with a wheal 10 to 20 mm. in diameter sur- 
rounded by an erythema up to 50 mm., with or without itching. Tentatively an 
erythema of 25 to 30 mm. in diameter is designated as + reaction ; 35 mm., ++; 40 
mm., +; and 50 mm. or over, reactions. The reaction, as a rule, dis- 
appears within an hour or two. <A slight brown discoloration of skin at the site 
of injection has often been observed by one of us (T. C. B.). Whether it repre- 
sents dermatropie necrotizing effect of the toxins liberated by the worms is 
difficult to determine at this time. 

The results of the study showed that 10 control persons who have had neither 
clinical symptoms nor the presence of the parasite in the stools showed negative 
skin reactions. Five persons with pruritis ani gave positive reactions, but no 
parasites were found upon repeated examinations. This may be explained by the 
fact that some individuals are hypersensitive to any proteins injected into the 
skin, or probably the reaction may be due to the comparative low dilution of the 
antigen used. Augustine and Theiler,’ in their work on trichinosis, cited in- 
stances in which the number of positive reactions decreased when high dilutions 
of the antigen were used. 

Nineteen cases with complaints of pruritis ani and the presence of the 
adult worms in the posteathartie stools showed positive reactions within twenty 
minutes following the injection of the antigen. In none of these cases were the 
number of eosinophiles over 2 per cent, and in one instance no eosinophiles were 
present. This seemed to indicate that no apparent positive correlation existed 
between the number of eosinophiles and enterobius infection. Paulian® claimed 
the presence of eosinophilotactic substances in the blood of infected individuals. 
These substances were found by him to be aleohol and water soluble. One of the 
eases 1inder observation gave a negative reaction with a positive stool at the first 
Visit |ut developed a strongly positive reaction two weeks later, indicating that 


the sin response to the enterobius antigen did not develop in the early stage of 
the infection. 
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Our observations lead us to believe that those who have had the infection 
and have been cured are apt to show a slightly positive reaction over a long 
period of time. It is for this reason that at least a two-plus reaction only should 
be considered diagnostic. The reaction, as a rule, begins to fade quite promptly 
after recovery, maintaining, however, a very low grade of response for some 
time to come. 

COMMENT 

The mechanism of the intradermal test in this and other helminthic infee- 
tions is little understood. The test depends either upon hypersensitivity to cer- 
tain materials contained in the antigen or upon injury of normal tissue by a 
definite toxin in the absence of specific antibody. It is highly probable that in 
individuals harboring pathogenic parasites, elaboration of antibodies has sensi- 
tized the skin. As a result, the introduction of a minimal amount of antigen 
derived from the homologous, or a closely related species, gives rise to an im- 
mediate local response. That the group specificity apparently exists in the 
cease of Enterobius vermicularis was well demonstrated in the instances of rabbits 
infected with Passalurus ambiguus. 

Judging from the results obtained in this study, we may say that the intra- 
dermal test is probably of value in diagnosing cases of enterobiasis in which 
pruritis ani is a predominant symptom (19 out of 24). Five eases with pruritis 
ani which gave positive skin reactions and negative stools, nray be referable to 
disturbances other than of helminthic origin, such as neurologic or allergie condi- 
tions, or else fungoidal etiology may be sought for in this connection. In control 
persons, the test was specific in that none responded. Though the number of 
normal individuals tested in this series was too few to justify any conclusion, 
the test appeared to be useful in eliminating the possibility of enterobiasis. 

From the practical point of view, the intradermal test in enterobiasis ean- 
not be very well considered a certain diagnostic method. It should always be 
checked with parasitologic proof obtained by the methods previously deseribed. 
The diagnosis, in our opinion, may he best made by searching for the adult worms 
in the posteathartie stool, or one following a copious enema. 


SUMMARY 


1. Experimental study made with enterobius antigen showed that 3 rabbits 
infected with Passalurus ambiguus gave definitely positive reactions with 1 :100, 
1:500, and 1:1000 dilutions, and not with 1:2000 dilution of the antigen. This 
illustrates an instance of group-specific reactions. One of the animals which was 
later treated and apparently recovered from the infection gave negative reaction 
along with the control animals. Furthermore, one rabbit and 8 guinea pigs 
infeeted with trichinella larvae did not respond to the enterobius antigen, indicat 
ing the specificity of the reaction. 

2. Thirty-four individuals were tested with the enterobius antigen. Ten 
control persons gave negative reactions. Of 24 persons with complaints 0! 
pruritis ani, 19 developed positive reactions and the worms were found in the 
stools, while five gave positive reactions and negative stools. In one case 0! 
enterobiasis no reaction was elicited until two weeks after the recovery of tlic 
adult worms in posteathartie stools. This seemed to suggest that the tissi 
response to the enterobius antigen was lacking in the early stage of the infection. 
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3. Negative tests were apparently more valuable in indicating evidence of 
freedom from enterobiasis than were the positive ones in establishing it. How- 
ever, the test should always be checked with parasitologie examination. 
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A NEW INSTRUMENT FOR AUTOMATICALLY RECORDING THE 
ERYTHROCYTE SEDIMENTATION RATE AND THE VOLUME 
PERCENTAGE OF CELLS AND PLASMA UPON A SINGLE 
PERMANENT RECORD 


Roy KE. Nicuous, B.V.Sc., M.S., CoLumBus, OHIO 


Af: ER a thorough review of the subject of sedimentation of blood cells, it 
was realized that of the many methods of recording the phenomenon, none 
accurately measured all phases of the rate of descent of the line of demarcation 
between cells and plasma. One method,' based upon the fact that light passes 
through plasma and not through cells, suggested the possibilities of photography 
as a means of automatically recording the rate. 

With the cooperation of F. W. Davis, of the Photography Department of 
Ohio State University, various photographie methods were tried, until finally it 
was decided to attempt to build an instrument that would transfer an image 
of a very narrow vertical portion of a blood-filled tube through a photographie 
lens onto sensitized paper attached to a revolving drum. 

Fig. 1 illustrates the mechanies as applied to this principle: 

A represents the light source, a 75 watt tubular showease bulb with a long 
filament to illuminate a Wintrobe hematocrit tube? fairly uniformly from top 
'o bottom. 

B is a glass-walled chamber or condenser through which water is run to 
eliminate the heat of the light source and cool the chamber containing the blood 
sample to well below room temperature. There is a pane of glass between A and 
2 establishing an air chamber between the bulb housing and water jacket. This 

irther aids in eliminating the heat of the light source. 


*From the College of Veterinary Medicine, Ohio State University, Columbus. 
Received for publication, May 31, 1938. 
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C is a thermometer inserted in the chamber containing the blood sample. 

D represents a_ thermostatically-controlled nonglowing heating element 
incorporated to maintain in the chamber containing the blood tube any tem 
perature that may be desired above that produced by the cooling system. At 
present the thermostats are regulated to hold the temperature at approximate] 
37° C. while the apparatus is in use. The heating element and thermostat are 
so constructed as not to interfere with the proper illumination of the Wintrob 
tube. 

E is a blood tube holder containing a vertical slit about 0.003 of an inc 
wide. This holder is perpendicular to the flat table top upon which it is built. 
With the aid of water levels and adjustable serews in the legs, the table is leveled. 

















NICHOLS: INSTRUMENT FOR RECORDING SEDIMENTATION RATE 633 
To minimize vibration, the table is placed on a cement floor. To further aid 
in minimizing vibration, the motor which activates the drum is mounted upon 
rubber and also fastened to the cement floor. 

F isa red pilot light for assistance in adjusting the thermostat. 

G@ is an electric time switch clock. 

H represents a photographie lens which transfers in proper focus an image 
of a very narrow portion of the Wintrobe tube onto photographie paper on 
drum J, 

J is a drum for holding sensitized paper. This drum is perpendicular to 
the flat table top and made to travel at a predetermined slow speed by means 
of a motor and reducing gears. The speed of the drum may be altered if de- 
sired, but at present it is 0.92 r.p-h. This speed allows for a recording of sedi- 
mentation for one hour with additional space left on the sensitized paper to 
photograph the sample after centrifugation. Around the drum is a housing and 
shutter. These are so constructed that the sensitized paper may be placed upon 
the drum in a darkroom. The portion of the apparatus containing the sensitized 
paper (drum, housing, and shutter) may then be transferred to the unit in day- 
light and the shutter opened from outside of the unit. The apparatus from the 
blood tube holder to and ineluding the drum is light tight and the remaining 
anterior portion can be made so at will if the instrument is to be used in a dark- 
room. 

Three such units have been built and have produced very gratifying results. 
Although designed to more accurately establish ‘‘normals and physiological 
variations’’ in the blood of equines, the apparatus is sufficiently flexible to make 
its use possible with human blood or that of other animals. 

Fig. 2 illustrates the results obtained from a half-hour exposure of horse’s 
blood and a one-minute exposure of the same sample after centrifugation. 

DD’ is the top of the dark heavy line and represents the bottom of the 
column of blood. The length of DD’ (or AA’) represents the time of exposure. 

AD represents the height of the column of blood (100 mm.) at the start of 
the measurement when the cells are dispersed throughout the plasma. 

The dark area ABCA’ represents the exposed area of the graph brought 
about by the increasing amount of light passing through the plasma as the cells 
settle out. 

The light area ABCD’D represents the unexposed area brought about by the 

rresence of cells through which the light cannot pass. 

AB represents the beginning and gradually accelerated descent of the line 

‘demareation between cells and plasma. 

3C’ represents the gradually retarded descent of the line of demareation 
between the cells and plasma brought about by the gradually increasing effect 
of heaping of cells in the lower portion of the tube. 

B represents the theoretical point of change between the gradually ae- 
cclerated deseent (AB) and the gradually retarded descent (BC) of the line 
0! demareation between cells and plasma. 

Sigmoid curve ABC then represents a graphie record of the descent of the 
line of demareation between cells and plasma for a given time. 
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The small light horizontal lines in area ABCA’ represent the millimeter 
divisions on the tube. 

The small vertical lines in area ABCA’ occur at intervals of approximately 
1.0174 minutes as the apparatus is now run. 

The narrow dark vertical lines preceding and following exposure of the 
sedimenting and centrifuged sample are made by slight exposure of the sensitized 
paper when the tube holder is empty. 

UW represents the height of the column of blood (100 mm.). 

UV represents the height of the column of plasma after centrifugation 
(volume percentage of plasma). 

VW represents the height of the column of cells after centrifugation 
(volume percentage of cells). 
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Fig. 2. 


This mechanical means of measuring and recording cellular sedimentation 
is thought to embody the following advantages over previous methods: 

1. It measures all phases of the sedimentation phenomenon as it oecurs in 
the Wintrobe hematocrit tube. 

2. It measures the rate of sedimentation continuously and automatically. 

3. The record is free from personal error in measuring. 

4. The record is permanent. 

5. Volume percentages of cells and plasma for the same sample of blood 
are permanently incorporated upon the same record as the sedimentation rate 
If desired one may alter the ratio of formed elements and plasma to © previous; 
decided upon standard volume and photograph the corrected sedimentation 
rate and volume percentages of cells and plasma for comparison with tl: 
original sample. 
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6. Time heretofore consumed in periodically reading the position of the line 
of demarcation between cells and plasma can be used for other useful laboratory 
examinations. 

7. More than one unit facilitates the comparison of more than one sample 
at the same time. This fact is a great asset in problems similar to the one now 
being conducted involving *‘standardization’’ of teehnique and establishment of 
‘*normals and physiological variations.’ 

8. If one desires an accurate permanent record of the standardization of a 
centrifuge as to speed and time necessary to completely pack the formed elements 
of blood in the Wintrobe hematocrit tube, one needs only to stop the centrifuge 
at intervals and photograph the tube in the unit, repeating the procedure until 
no further packing occurs. 

9. To standardize a shaking device for the proper agitation of blood samples 
prior to sedimentation determinations, the apparatus may be used for accurate 
permanent recordings. 

10. It takes little thought to find uses for the apparatus in many phases of 
laboratory work other than in the field of hematology. 


The apparatus described was manufactured for the author by W. F. Sipes, of Columbus, 
Ohio. 
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THE USE OF AIR-COOLED CONDENSERS IN BLOOD CHOLESTEROL 
DETERMINATIONS* 


Kk. Bren, Pxu.D., Derrorr, Mic. 


N THE determination of blood cholesterol by methods employing the Lieber- 

mann-Burehard reaction, contamination of the chloroform extract of the 
blood with water should be earefully avoided, otherwise erroneous values will 
be obtained. In many elinieal laboratories Lieboff tubes and water-cooled con- 
densers are used in preparing the chloroform extract. Recently, some rather 
expensive modifications of this apparatus have been put on the market which 
permit moisture that forms on the outside of the condenser to trickle into the 
tube and thus to interfere with proper extraction or with subsequent color de- 

lopment. This usually oeeurs only when the tap water is very cold, or when 
the relative humidity in the laboratory is high. The difficulty is readily overcome 
by using air-cooled condensers, the cost of which is also negligible. Pyrex glass 
tubing, about 30 inehes long and one-half inch outside diameter, will serve the 
purpose. The end, which passes through the cork fitting into the Lieboff tube, is 
drawn out somewhat. From the standpoint of simplicity and economy, as well as 
reliability, this arrangement leaves little to be desired. 





*From the Department of Laboratories, Henry Ford Hospital, Detroit. 
Received for publication, May 16, 1938. 











DETERMINATION OF HIPPURIC ACID IN URINE* 


T. E. Wetcuse.paum, Pu.D., ano J. G. Prossreixn, M.D., St. Louts, Mo. 


UICK some time ago recommended the estimation of hippuric acid that is 
Q excreted in the urine after the ingestion of benzoie acid as a test for 
liver function.!. The test has two merits: it is simple and it gauges a well- 
defined function of the liver, i.e., its ability to conjugate benzoie acid with 
glycine. When the method came into use in this laboratory for various studies, 
the analytical technique described by Quick proved to be unsatisfactory, as it 
yielded inaccurate and erratic results. Quick determines either gravimetrically 
or volumetrically the amount of hippuric acid which erystallizes out upon 
acidification of the urine. Aware of the fact that the substance does not sepa- 
rate out completely, Quick adds to the amount of the hippurie acid found 
0.33 gm. for each 100 ¢.c. of mother liquor, This method of correction implies 
the assumption that 100 ¢.c. of urine retain at ordinary temperatures 0.33 gm. 
of hippuric acid in solution and that all in excess of this amount erystallizes 
out. 

Our experiments did not bear out this assumption. We found, namely, 
that the solubility of hippuric acid in urine at 22° to 26° C. is in the first place 
considerably greater than 0.33 per cent, and in the second place that it shows 
substantial variations with different urine specimens. In the experiments 
which disclosed this fact, known quantities of pure hippuric acid were dis- 
solved in measured volumes of urine samples and subsequently recovered with 
strict observation of the directions given by Quick. As shown in Table I, the 
solubility of hippuric acid was in every instance much greater than 0.33 per 
cent; the lowest figure we found was 0.44, the highest 0.62 gm. per 100 ¢.c. of 
urine. To use for correction the average of values which spread over such a 
wide range would be too crude a procedure. The high degree of solubility of 
hippuric acid, furthermore, greatly limits the usefulness of the method, since 
if a urine contains no more than 0.5 to 0.6 gm. of the substance per 100 c¢.c., 
none of it separates out after acidification, and the urine passes analysis as 
containing no hippuric acid at all; likewise, if the hippuric acid content is 
0.25 to 0.30 gm. per 100 ¢.c., it eludes detection even if the urine is concen 
trated to one-half of its original volume. 

In view of the merits of the test we attempted to increase the accuracy 0! 
the analytical technique. Our purpose was substantially to diminish, and at 
the same time to render more uniform, the solubility of hippurie acid in various 

*From the Laboratory of the Jewish Hospital of St. Louis. This work aided by t 


David May-Florence G. May Fund. 
Received for publication, June 3, 1938. 
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TABLE I 
SOLUBILITY OF Hippurtc Acip IN URINE 


: GRAMS HIPPURIE 
GRAMS HIPPURIC 


GRAMS HIPPURI VOLUME URINE ¢ ACID HELD IN 
ACID ADDED C.C. ial aieianis SOLUTION PER 100 ¢.C. 

URINE 
0.5 ; 50 0.21] U.578 
1.0 50 0.720 0.560 
1.0 50 0.687 0.626 
1.0 100 0.506 0.494 
1.0 100 | 0.394 0.606 
» () 100 1.560 0.440 
1.0 150 0.759 0.482 
1.0 150 | 0.737 0.526 


*Evaporated to 50 ¢.c. before analysis. 


samples of urine, without making the method unduly tedious for use in clinical 
diagnostic work. A simple step, ie., saturation of the urine with sodium 
chloride, produced the desired conditions. As the figures in Table IL show, 
at ordinary room temperatures 100 ¢.c. of urine in which 30 em. of sodium 
chloride is dissolved, holds in solution only 0.110 to 0.137 gm. of hippurie acid. 
Thus its solubility has been cut to nearly one-fifth, and the variations have 
become relatively slight; the difference between extreme figures has been 
reduced from (626-440) 186 to (137-110) 27 me. per 100 ¢.c. Hence the aver- 
age of the solubility figures, 0.123 em. per 100 ¢.c. of urine, can be adequately 
used as a correction by addition to the amount of hippuric acid which had 
separated out from the acidified urine. This modification allows the analysis 
of 150 ¢.c. and even 200 ¢.¢. of urine without preliminary concentration, 
whereas the maximum volume permitted by Quick is 100 ¢.c. In addition, 
the time required for the complete crystallization and separation of hippuric 


acid also is considerably shortened. 
TABLE ITI 
SOLUBILITY OF Hippurtc Acip IN URINE APTER SATURATION WITH SODIUM CHLORIDE 


| GRAMS HIPPURK 
GRAMS HIPPURK — 


GRAMS HIPPURIC VOLUME URINE GRAMS Nacl ACID ACID HELD 
ACID ADDED CL. ADDED eka | IN SOLUTION PER 
RECOVERED OPE: 
|} 100 ¢.c. URINE 
0.5 100 30 0.377 ~ @39g8" - 
0.5 100 30) 0.570 0.130 
1.0 50 15 0.920 0.120 
1.0 100 30 0.880 0.120 
1.0 100 “0 O.S70 0.150 
1.0 100 30 0.890 0.110 
1.0 100 30 0.886 0.114 
1.0 150 45 0.816 0,123 
1.0 150 15 0.795 0.137 
Average 0.125 


The analytical procedure is carried out as follows: Measure the volume 
0’ the urine specimen. If it is above 150 ¢.c., add a few drops of glacial acetic 
aid and evaporate to a volume not in excess of 150 ¢.c. Add 30 gm. of sodium 
«iloride per 100 ¢.c. of urine and heat with shaking until the salt is dissolved. 
Cool the solution to about 15°-20° C. by immersion of the flask into ice-cold 
Water, add 1.2 ¢.e. of approximately 10 N sulfurie acid, and seratch the sides 














638 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


of the flask with a glass rod to enhance the crystallization of the hippuric 
acid. (This apparently trivial step is important.) Allow to stand for fifteen 
minutes in the cold water bath, then filter through a Hirsch funnel (diameter 
of perforated plate 47 mm.), using moderate suction. Wash the precipitate 
with chilled 30 per cent sodium chloride solution from a wash bottle, using 
the washing fluid first to rinse the flask in which the precipitation has been 
performed. It is not necessary, however, to transfer the precipitate to the 
filter quantitatively. The precipitate is adequately washed when the washing 
fluid is free of sulfuric acid. Transfer the funnel with its contents onto the 
flask that still contains some of the hippuric acid crystals, and rinse the 
filtered hippuric acid into it by dissolving it in hot water; to this end use a 
fine tipped wash bottle. All of the hippuric acid is now in the flask in which 
it had been precipitated; heat until all the hippuric acid particles adhering 
to the flask dissolve, and titrate while hot with 0.5 N sodium hydroxide, with 


phenolphthalein as an indicator. 


CALCULATION 


The number of cubic centimeters of 0.5 N sodium hydroxide used for 
neutralization is multiplied by 0.072, which gives the amount of sodium ben- 
zoate in grams from which the hippuric acid was derived. If to this amount 
one adds the correction for the solubility of hippuric acid (0.123 gm. per 
100 ¢.c. of urine) in terms of sodium benzoate, i.e., 0.123 by 0.804 = 0.10 gm. 
sodium benzoate, one obtains the sodium benzoate value of the specimen with 
a maximum error of + 10.5 mg. per 100 ¢.c. Example: The volume of the urine 
specimen analyzed (excreted during one hour after the ingestion of 4 gm. of 


sodium benzoate) was 134 ¢.c. The amount of sodium chloride added was 40 


gm. (more accurately 1.34 by 30 = 40.2 gm.). The precipitated hippuric acid 
required 11.2 ¢.c. of 0.5 N sodium hydroxide for its neutralization. This cor- 
responds to 11.2 by 0.072 — 0.806 gm. sodium benzoate. The correction for 
solubility would be 1.34 by 0.10 — 0.134 gm. sodium benzoate. The sodium 


benzoate value of the specimen equals 0.940 gm. The probable error is + 10.5 
1.34 = + 14 mg. sodium benzoate, which corresponds to 1.4 per cent of the 
quantity determined. 

Expressing the amount of the hippuric acid excreted in terms of sodium 
benzoate simplifies the visualization of its relationship to the amount of the 
sodium benzoate ingested. Thus our example shows that in one hour after 
the ingestion of 4 em. of benzoate, 0.937 gm., or 23.4 per cent, of it had been 
excreted. 

Occasionally one encounters urine specimens that are markedly bile 
tinged or dark-colored. The analysis of such urines is difficult because the 
hippurie acid clogs the filters due to the admixture of colloids. A further 
difficulty in such eases is caused by the fact that the final hippuric acid solu- 
tion is too highly colored and as a consequence the end point of the titration 
is difficult to determine. This difficulty can be easily overcome by the follo. 
ing procedure: Add 0.3 gm. of acid-washed norit per 100 ¢.c. of urine, and 
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boil the mixture for about one minute. After cooling, filter by suction on a 
Hirsch funnel, and wash the norit residue with a small quantity of hot water ; 
measure the volume and proceed as outlined. 

If the urine samples contain protein, this must be completely removed 
before the determination of the hippuric acid content. To this end, measure 
the volume of the sample, add 5 ¢.c. of 20 per cent copper sulfate solution, 
mix, then with agitation introduce 5 ¢.c. of N/1 sodium hydroxide per 100 e.e. 
of urine. In exceptional cases with very large albumin content, double these 
amounts. Shake and heat to near the boiling temperature. After cooling, 
filter through a good grade of filter paper into a graduated cylinder and 
record the volume of the clear filtrate. For the rest the procedure is the same 
as for normal urines, but for the fact that the urine was diluted with the 
protein precipitants and that only an aliquot portion was used for analysis. 


This must be taken into account in the ealeulation of the results. 
SUMMARY 


The analytical technique of Quick for the determination of hippurie acid 
in urine is inaccurate. A modification is proposed which renders the method 
sufficiently accurate for clinical diagnostic work while retaining its original 
simplicity. Directions are described for the preliminary treatment of urines 


which contain bile, dark colorine matter, or albumin. 


REFERENCE 
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A DIFFERENTIAL MANOMETER METHOD FOR TILE MEASUREMENT 
OF BLOOD FLOW 


IIAMPpEN LAwson, M.D., Pu.D., Ano J. P. Tour, M.D... Loutsvinur, Ky. 


Iie principle of the Venturi meter was used in 1926 by Daly, and with 

modifications in 1927 by Wagoner and Livingston, for the measurement of 
blood flow. In neither case did the differential manometer employed permit 
a direct graphic recording of flow. 

In order to obtain such a record without resorting to optical methods, a 
diiferential manometer was constructed which would permit the taking of 
divect mechanical records on smoked paper. In principle, the manometer 
divers very little from the familiar Pachon capsule, except that the membrane 
be' ween the pressure chambers is double, which permits sealing each chamber 
aiiight. Each chamber thus becomes a simple tambour. When the mem- 
brsnes have been attached (condom rubber) the chambers are bolted to- 
ve her, membrane to membrane, with the recording lever sandwiched between, 
: *From the Department of Physiology and Pharmacology, University of Louisville School 
of dicine, 
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cemented to one or both membranes with rubber cement. The lever passes 
out of the capsule through a shallow notch cut in the rim of both tambours 
(Fig. 1). In use, both chambers and all lead tubes are completely filled with 
5 per cent sodium citrate solution. 

A defect in all rubber membrane manometers to which attention has fre 
quently been directed is the inconstaney of the membrane. This defect is 
present in a differential manometer of the type described, where the restoring 
force is the elasticity of the rubber membrane. We have observed slight 
changes in the calibration curve of these manometers for the first half hour 
or so following their completion, which we attribute in part to drying of the 
rubber cement, and in part to changes in the elasticity of the membrane. If 
the tambours are allowed to dry thoroughly, however, after the membranes 
have been applied, and two or three maximum deflections in both directions 
are produced, the manometer gives constant deflections thereafter for a period 
of one or two days, in rubber tube hydraulic systems. Since replacement of 
the membranes requires only a few minutes, it has been our practice to start 
each day’s work with fresh membranes, allowed to dry for at least a half 
hour, and maximally stretched two or three times. 


, b 





Cc 

Fig. 1.—Semidiagrammatie sketch to show construction of membrane manometet The 
two halves are slightly drawn apart to show insertion of the lever d between the membranes 
The lever is a thin strip of phosphorbronze, about 3 mm. wide, which passes through a shallow 
notch cut in the rim of each chamber, to avoid binding. The membrane (not shown in the 
sketch) passes over this notch and is tied in its groove on each chamber. The bolts Db are 
loosened to replace the membranes, and tightened when the manometer is in use. The apposed 
rims of the two chambers are made smooth and broad to avoid cutting the membranes wher 
the bolts are tightened, except where the lever passes out of the capsule. Here the notched ri! 
of each tambour is filed to a dull knife edge. Three bolts suffice, equally spaced about th: 
circumference. Each chamber has two metal nipples a for connecting rubber tubing, to facilitat 
washing through with citrate solution. To wash out air bubbles in the lower chamber, th: 
manometer is rotated about the supporting rod ¢ until the wash-out tube in the lower chamb« 
is uppermost. The inside diameter of each chamber is 3 cm., the inside depth 1.2 em. 


In order to apply the Venturi principle without using anticoagulants 
Wagoner and Livingston constricted the aorta with an oblique ligature at the 
origin of a sizable branch, which was cannulated and led to one limb of the 
manometer. The other limb of the manometer was connected by cannulation 
with an artery originating above the constriction. We found it very difficult 
to place a dependable ligature so as to produce this type of constriction. I) 
trials on animals and on rubber tube models, the pressure difference for a 
given flow was found to be at least as great if the lower limb of the manomet:r 
was connected below the constriction rather than in it. This procedure wes, 


therefore, followed in all subsequent work. 
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Merriman (1916) eives the fall in head below a constriction in a tube as: 


I] (: 1) —, where 
ay pa 


H is the loss of head, a the cross-sectional area of the tube, a, the area of the 
constriction, and v the velocity in the tube. Thus, with a constant constriction, 
the fall in head below the constriction is a function of the velocity of flow. 
No attempt was made in this work to produce a standard constriction in the 
artery. A small Gaskell clamp, with one limb cut through so that it could be 
swiveled into place on the vessel, was tightened down until pressure on the 
distal side fell 3-5 mm. Hg. This was sufficient difference in pressure to give 
about half of the full deflection from the zero point of the manometer. The 
constriction, as well as the manometer, was calibrated at the end of each 


experiment, when absolute values for flow were required, by opening the 


Time 30 5e¢ 





Fig. 2. tecords, from above downward: (1) blood flow into hind limb of barbitalized 
log; (2) carotid blood pressure (mereury manometer); (3) signal and base line for carotid 
ressure; (4) time in thirty-second intervals. Between signals 1 ¢.c. epinephrine 1:50,000 Was 
njected into the femoral artery through the central stump of the ligatured internal iliac artery. 
Note the immediate transitory reduction in blood flow during the injection, due to the rise in 
ressure in the femoral artery from the volume of fluid injected, This is followed by the 
pical constrictor effect of epinephrine. 


rtery below the lower limb of the manometer and measuring directly the flow 
required to produce manometer deflections observed in the experiment. <As 


a rule, each deflection was checked against flow at least twice. In the second 


‘libration blood pressure was usually considerably lowered by hemorrhage, 
‘t the two deflections for a given flow checked with an error of not more 
than 3 per cent. This confirms observations on artificial systems that the 
calibration of the manometer is independent of the head of pressure over a 
rather wide range. 

In order to measure flow into an organ by this method it is, of course, 
hecessary that all blood flowing past the constriction enter the organ being 
Stidied. For flow into the hind limb of the dog, 


tion on the aorta just above its bifurcation into common iliacs, cannulated one 


we have placed the constrie- 
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iliac (after tying all intervening branches), and tied all branches on the con- 
tralateral iliae as far distally as the inguinal ligament (Fig. 2). Clotting in 
the cannula was less frequent if the stump of iliac to be cannulated was 
left long. 

If it is assured that pressure just above the constriction rises and falls 
exactly with carotid pressure, the upper limb of the manometer may be con- 
nected with the carotid. In the work which we have done on blood flow 
through the leg as influenced by local effects, there is good ground for believ- 
ing this to be true. In our heavily barbitalized or etherized dogs the differ- 
ence in pressure in the carotid and the femoral artery, before constricting 
the aorta, was never greater than 1 mm. He, 4nd remained constant through 
minor spontaneous changes in carotid pressure (mercury manometer con- 
nected with remaining carotid) such as occurred in the course of a half-hour’s 
observation. Furthermore, even maximum changes in flow in one leg do not 
appear to affect the lateral pressure in the lowermost segment of the aorta 
under these conditions, since the differential was unaffected by completely 
occluding the remaining femoral artery. It was, therefore, concluded that, 
for our purposes, carotid pressure is a sufficiently accurate measure of pres- 
sure throughout the aorta down to the constriction. It is theoretically pos- 
sible, however, that under some experimental conditions, such large deflections 
of flow may occur between the carotid and the lowermost segment of the 
aorta as to invalidate this technique. Where such deflections of flow may 
occur, the upper limb of the manometer should, for the sake of simplicity, be 


connected just above the constriction. 
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THE QUANTITATIVE DETERMINATION OF URINARY ESTROGENIC 
HORMONE (BIOLOGICAL METHOD) * 


A. CONSIDERATION OF THE TECHNIQUE, ANIMAL COLONY, AND 
LABORATORY PERSONNEL 


ALLAN PauMeErR, M.D., SAn FRANcisco, CALIF. 


NASMUCHIL as no chemical method of measuring estrogenic hormone has 
proved practical for the urine of nonpregnant women we must still rely 
upon a biological procedure for this purpose. Since the chemical identity of 
the estrogenic hormone in the urine of nonpregnant women has not, as far as 
I know, been accurately determined, it is safest to speak of such hormone as 
having estrogenic potency equivalent to a chemically pure hormone of known 
weight, preferably estrone. The value of determining the ‘‘free’’ and ‘‘com- 
bined’’ estrogenic hormone proportions in the urine of pregnant women, and 
possibly also in the urine of nonpregnant women, has been demonstrated.'~° 
The procedure to be outlined and discussed here has been developed from 
seven vears of personal experience, with most of the described methods of 
biological assay, a knowledge of chemical methods, and from particular at- 
tention paid to the standardization of values obtained. Nearly a thousand 
urinary extracts have been prepared, of which 550 have been completely as- 
sayed. The procedure is described in two sections, the first dealing with the 
preparation of animals and the second with the preparation of urinary ex- 
tracts. The method of preparing animals for testing is original and, except 
for a change in the grouping of animals, is identical with an earlier report.* No 
part of the technique on the preparation of extracts is original. It is a com- 
bination of the best features from several methods. The procedure can be 
applied to the urine of pregnant as well as nonpregnant women, men, and 
‘hildren. 
PROCEDURE 
A. The Preparation of Animals.—On a Monday each of a hundred 4-month- 
ld female mice is castrated through a short dorsal incision, after which a skin 
clip is applied to allow healing of the wound. One week later, the skin clips 
are removed and each mouse is given a subcutaneous injection of 2 gamma 
estrone in 0.2 ¢.c. olive oil. On Monday of the next week each mouse is given 
(2 gamma estrone in 0.2 ¢.c. olive oil, and on the third day following a wire 
loop scraping of the vagina of each mouse is examined. Only those animals 
exhibiting complete vaginal cornification are set aside as eligible test animals 


*From the Department of Obstetrics and Gynecology, University of California Medical 
“noo0l, San Francisco. Supported by the Christine Breon Fund for Medical Research. 
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for unknown urinary extracts to be injected four days later, three weeks from 
the date of castration, The principle evolved here is one of overstimulating 
the animals. The dose given at the first injection (2 gamma) will cause every 
animal to go into estrus, consequently no examination of vaginal smears need 
be made. The dose of estrone given in the second injection (0.2 gamma) has 
been found to be the best minimally effective dose of estrone to which the most 
sensitive of animals will react. Early experiments revealed that while an ani- 
mal would occasionally react to 0.1 gamma estrone, the percentages of animals 
responding to this small dose and the frequency with which the same animal 
would respond to the same small dose were so slight that it did not seem prac- 
ticable to follow this earlier procedure. Admittedly then, the acceptance of 
0.2 gamma estrone as the minimal effective dose introduced a possible error 
of 100 per cent at the outset, but this is minimized by the proper spacing of 
dose levels and by the use of three controlled animals for each test dose. 

Animals not exhibiting estrus after the administration of the first 0.2 
gamma estrone dose are overstimulated again with 2 gamma and given a 
second trial with 0.2 gamma estrone. To those animals still not responding 
to the minimal dose, the overstimulating procedure is repeated a third time 
before finally discarding nonresponsive animals. All injections, whether they 
be overdoses, minimal doses, or test doses of unknown extracts, are given rou- 
tinely on Monday of each week. Vaginal smears of test animals only are 
examined Monday morning before injection, Wednesday morning and after- 
noon, Thursday morning and afternoon, and Friday morning. Full vaginal 
vornifiecation in the animals under test, as revealed in the Thursday morning 
smear, is the only criterion of a positive reaction, and this is the same end 
point obtained when the known standard is used. The other smears from the 
animals under test are useful in checking, for evidence of persistent estrus 
and for error in castration. 

After an animal has been used for testing an unknown extract, it is given 
the minimal dose of estrone a week later, provided it went into estrus with 
the unknown extract, or the overdose followed by the minimal dose if it did 
not go into estrus with the unknown. Every animal used for testing must have 
responded in full estrus to the known standard minimal dose of estrone one weel 
be fore . 

Three animal bins, each 1 foot by 2 feet by 1 foot, are maintained for eae! 
series of 100 castrated test mice. The first bin holds animals under test fo! 
the week, the second holds animals injected with 0.2 gamma estrone, and thi 
third holds animals injected with 2 gamma estrone. Vaginal smears must b« 
obtained from the animals in the first bin of each series on Monday, Wednesda) 
Thursday, and Friday ; from the animals in the second bin of each series Thurs 
day morning only; and not at all from the animals in the third bin of eac! 
series. Two or three bins are maintained for the newly castrated animals an 
as they respond for the first time to the minimal dose of estrone they are giv: 
numbers and used to fill in, as replacements, the missing numbers in any « 
the test animal series. 
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b. The Preparation of Urinary Extracts—My method of estrogenic hor- 
mone extraction combines important features of several other methods.” Since 
it is suspected that sudden hormone excretion may occur at times during a 
period of a few hours or less, it is advisable always to require a complete 
twenty-four-hour urine specimen when an assay is to be done. This is par- 
ticularly necessary when one wishes to demonstrate the daily excretion of 
hormone by any sort of a graph. I believe that a twenty-four-hour specimen 


of less than 800 ¢.c. with a specific gravity below 1.010 cannot be considered 





Dearne 











! ‘ih 100 ce. benzene 














Fig. 1.—Continuous extraction apparatus (modified from Kurzrok and Ratner®). A, 1000 
flask; B and B’, standard groundglass coupling No. 35; C, standard groundglass coupling 
Y Oo. 15; D, water cooled reflux condenser; E, 500 c.c. flask; F’, steam bath. 


‘omplete. The specimen should be collected in a jar containing about 2 c.e. 


toluol, and if possible kept on ice during the period of collection. Toluol 


is a nontoxic preservative and does not interfere with quantitative gonado- 


— 


‘opic hormone procedures. Any amount of estrogenic hormone that may go 
’ 


ito the toluol preservative is automatically transferred to the ‘‘free estrin’ 


‘tract. A maximum time limit, preferably twelve hours, should be adhered 
between the time the collection of a specimen is completed and the time the 
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extraction of free estrin is started. This is of greatest importance with refer- 
ence to the urine of pregnant women where slight bacterial hydrolysis is apt 
to occur in the urine on standing, 

Each twenty-four-hour urine specimen is made up to 1,200 ¢.c. with dis- 
tilled water if it does not already exceed that volume. Of this, 700 ¢.c. are 
used for estrin assay, and 500 ¢.c. set aside for gonadotropic hormone assay. 
The 700 ¢.c. portion is put directly into a continuous extraction apparatus 
(Fig. 1) and extracted with benzene for twenty-four hours. Chloroform, 
ether, ethyl acetate, and benzene have been tested for their efficiency in 
extracting internationally standardized estrone from aqueous solution. Of 
these solvents benzene has been found to be the most efficient. The collecting 
flask contains 100 ¢.c. of a saturated sodium carbonate solution as a wash for 
the benzene extract containing the hormone. Saturated sodium carbonate 
solution has been found not to remove estrogenic hormone from benzene solu- 
tion. The latter is then transferred to a separatory funnel and washed with 
100 ¢.c. of 2.5 per cent hydrochloric acid, saturated with sodium chloride, to 
remove any trace of alkali. A small amount of olive oil is added to the ben- 
zene solution and the benzene removed by steam heat. The final extract is 
made up to 7 ¢.e. with olive oil, thus making a 100-fold concentration of 
urinary estrin in its ‘‘free’’ state. 

One hundred ecubie centimeters of concentrated hydrochloric acid are 
next added to the 700 ¢.c. portion of urine and the mixture autoclaved for 
one and one-half hours under 15 pounds pressure at 120° C. After autoclay- 
ing, the urine is re-extracted with benzene for twenty-four hours, and the 
extract washed and evaporated as before and put into olive oil as a 100-fold 
concentration of urinary estrin in its ‘‘combined”’ state. 

The olive oil extracts can be kept indefinitely without danger of deterio- 
ration. Assays have been carried out on the same extracts as long as two 
years apart, with identical values obtained. 

Injections are made according to the form sheet in Table TI and correc 
tions for the twenty-four-hour volume caleulated. Values for less than 4.0 
vamma of estrone per liter of urine are not determined. When 4.0 gamma per 


liter cannot be demonstrated, the value is recorded as negative. 


NORMAL VALUES FOR WOMEN 
An absolutely accurate and full statement of normal values cannot yet be 
made due to the difficulties encountered in carefully collecting and assaying 
complete, consecutive twenty-four-hour urine specimens from truly norma! 
individuals. However, it is safe to say that a normal woman excretes from 4 to 
30 gamma of estrone-equivalent per day, except during the time she is men 
struating, when the amount is usually not demonstrable. The exeretion | 
ereater during the second half of the intermenstruum. For one or two da) 
at midintermenstruum there is normally a peak excretion that may amount t 
as much as 200 gamma. This peak is supposedly associated with ovulatio: 
A consideration of the mechanism involved in ovulation and associated ho 
mone excretion in a normal woman has been given previously.2 A preme 
strual rise in estrogenic hormone excretion is slight and inconstant. 






















I 


ESTROGEN 


TABLE 






































URINARY 





FREE TEST NO. 
COMBINED PATIENT 
24-HOUR VOLUMI DATE 
; ANIMAL 48-56 72-80 96 
Extract (Whole) NO. HOURS HOURS HOURS 
4.0/L Date injected: | 


Dose: 0.5 ¢@.e. 


feaction: 


6.6/L Date injected: l 
Dose: OS @.e. 2 


Reaction: 


Date injected : 


Dose: 0.2 c.¢e. 2 


Reaction: 


pa | 


.0/L Date injected: l 
Dose: 0.1 ¢.c. 2 
Reaction: 
1:10 dilution) 
$10.0/I, Date injected: l 


Dose: 0.5 ee. 2 


Extract 


Reaction: 





Date injected: 
Dose: O38 ee. rs 


Reaction: 


100.0/L Date injected: | 


Dose: 0.2 ¢.e. 2 








Reaction: 








L 





Date injected: 
Dose: O.1 @.e. yo 


3 Reaction: 


Extract (1:100 dilution) 


400.0/L Date injected: | 

















Dose: 0.5 e.e. 2 


Reaction: 


666.6 


L Date injected: ! 
Dose: OS e@.e. > 


Reaction: 





1000.0/L Date injected: l 
Dose: 0.2 e.c. 2 

Reaction: 

2000.0/L Date injected: l 

Dose: 0.1 e.e. S 
















3 Reaction: 
Extract (1:1000 dilution) 


1000.0/L Date injected: I 
Dose: 0.5 e.e. 


Reaction: 


6666.6/L Date injected: l 
Dose: 0.3 e.c¢. 2 
3 Reaction: 
jects gamma per 24 hours 
(Calculated value estrone-equivalent ) 
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Throughout the cycle of a normal woman the urinary estrin has been 
found to be in its combined fat-insoluble state. Only by extraction and assay 
of consecutive complete twenty-four-hour urine specimens from the same in- 
dividual may the transient excretion of free estrin be demonstrated at mid- 
intermenstrutm and again just premenstrually. 

An exeretion of less than 4 gamma estrone-equivalent per liter of urine 
seems to be definitely abnormal for a normal adult woman not bleeding. Since 
more than this amount has been found in some cases of persistent amenorrhea 
and natural menopause and since this amount has never been demonstrated 
in a patient whose ovaries have been removed, I believe that 4.0 gamma is an 
acceptable excretory level below which ovarian inactivity or absence of estro- 


genie hormone elaboration is quite definite. 
LABORATORY HELP AND THE ANIMAL COLONY 


Equipment and personnel for a laboratory to carry out routine hormone 
assays deserve much consideration. A statement as to the practicability of 
such a laboratory is not ventured, Two full-time technicians and a full-time 
animal caretaker are the minimum for the required number of persons devot- 
ing all of their time to this work. 

An animal colony of not less than 1,000 mice should be maintained. Ap- 
proximately 400 castrated adult female mice on hand at all times are neces- 
sary for the routine testing of twelve twenty-four-hour urine specimens each 
week. To maintain this number of animals for testing, it has been found 
necessary to castrate approximately 100 animals every three weeks. 

The size of the animal colony advised is sufficient to allow almost an un- 
limited number of Aschheim-Zondek pregnancy tests and quantitative chorionic 
gonadotropic hormone assays. 

A review of figures collected over a year’s time reveals that the exposure 
of 40 adult female mice to males each week (1 male to 8 females) has been 
productive of an average of 17 litters of newborn mice per week. Too low a 
room temperature seems to have been the greatest single factor responsible 
for low fertility. This manner of breeding supplies an average weekly yield 
of 80 young females which can be used for pregnancy tests or quantitative 
gonadotropin testing when 21 days old. Those not used at 21 days maintain 
the strength of the colony for estrogenic hormone tests and for further 
breeding. 

All but an extremely small percentage of the newborn males are d<e- 
stroyed when 2 or 3 days old. This allows a standard litter size of four to 
five young females to each mother. With the advent of a good rodent test for 
male sex hormone, the specifications for a laboratory described herein ean be 
readily adjusted to supply animals for the quantitative determination of 
urinary androgen. 
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KFULMINATE-FERRICYANIDE REAGENT’ 
Wirn A Nore on a Cotor REACTION FOR THE FULMINATES 
Ropert D. BARNARD, CHIcaGco, ILL. 


HE utility of direct titrations with ferricyanide solutions has been some- 

what impaired by their pale color. Consequently, their decolorization to 
ferrocyanide is an end point difficult to read. We have searched for an in- 
ternal indicator to be used with the alkaline ferricyanide reagent for the time 
method of blood sugar determination of Hawkins and Van Slyke,' as well as 
for the ferricyanide reagent employed in direct urie acid titration by the 
method of Barnard.? Only accidentally was it discovered that the fulminates 
(those of silver, sodium, and mercury were investigated in this connection) 
strike with ferricyanide, in neutral or alkaline solution, a deep rose red color 
which appears characteristic for the fulminates. This coloration is evidently 
the result of the formation of an addition compound since the oxidant nature 
of the ferricyanide is not vitiated. The titer of the fulminate-ferricyanide 
solution is equal to that of untreated ferricyanide solution as determined by 
titration of uric acid solutions. 

The reagent is prepared by the addition of mercuric fulminate to potas- 
siim ferricyanide solution. It appears to keep indefinitely. 

Preparation of Mercuric Fulminate Suspension—Ten grams of metallic 
mereury are dissolved in 10 ¢.c. of concentrated nitrie acid, and the resulting 
solution is poured into an equal volume of 90 per cent ethyl alcohol in a large 
Krlenmeyer flask. The reaction, which is rather turbulent, is allowed to pro- 
ceod under a hood. When complete, the supernatant fluid is carefully de- 
canted and the grayish deposit is washed with several changes of distilled 
Water until all traces of acid are removed. The fulminate is kept under 
wiier. The danger in its handling has been considerably overestimated. 

Preparation of Centimolar Fulminate-Ferricyanide Reagent.—0.329 gram 
Ot crystalline potassium ferricyanide is dissolved in about 50 ¢.c. of distilled 
Wier, A few erystals of the moist merecurie fulminate are added, and the 
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reagent diluted to 100 ¢.c. The color intensity reaches its maximum in twenty- 
four hours, after which the reagent is ready for use. There should always be 
a slight excess of undissolved mercurie fulminate at the bottom of the con- 
tainer. 
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DEMONSTRATION OF THE BACTERIOSTATIC ACTION OF 
SULFANILAMIDE UPON HEMOLYTIC STREPTOCOCCI 
IN VITRO 


Erwin Neter, M.D., Burranto, N. Y. 


_poensingeny the important discovery of Domagk! of the therapeutic effec 
tiveness of prontosil in experimental infections of mice with hemolytic 
streptococci, numerous articles have been published concerning various phases 
of this new form of chemotherapy of bacterial infections. It is beyond doubt 
that sulfanilamide and related compounds are effective also in the treatment 
of human infections due to hemolytie streptococci. In the first publication, 
Domagk emphasized that prontosil exerts its effectiveness only in vivo but not 
in vitro. In 1936, Colebrook and Kenny? reported that the serum of patients 
treated with prontosil retards the growth of hemolytie streptococci. In the 
same year, Colebrook, Buttle, and O’Meara® conclusively showed that sulfanil- 
amide is bacteriostatic toward hemolytic streptococci; they found that small 
amounts of sulfanilamide (1:10,000) may delay the growth of hemolytie strep- 
tococei for several days, provided that a small number (30-50) of hemolytic 
streptococci were inoculated into the respective broths. When large numbers 
(30,000,000) of hemolytie streptocoeci were used, even a 1 per cent con- 
centration of sulfanilamide failed to inhibit the growth of the organisms.  In- 
dependently, Long and Bliss*: * neted the bacteriostatic effect of sulfanilamicde 
on hemolytic streptococci in vitro. Bliss and Long® furthermore demonstrated 
that a 1:1,000 diluted sulfanilamide lacked bactericidal effectiveness toward 
hemolytic streptococci suspended in broth or serum broth. The bacteriostatic 
effect of sulfanilamide in vitro toward small numbers of hemolytic strepto- 
eoeci was also corroborated by Osgood.‘ Mellon and Bambas* noted the 
marked bacteriostatic action of sulfanilamide upon hemolytic streptococci in 
spinal fluid of treated patients with streptococcal meningitis. It is important 
to state that the bacteriostatic action of a 1:1,000 diluted sulfanilamide is 1ot 
demonstrable with all types of hemolytie streptococci. Bliss and Long® con- 


*From the Laboratories of the Children’s Hospital and the Department of Pathology «nd 
Bacteriology, University of Buffalo School of Medicine. 
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clusively showed that such amounts of sulfanilamide failed to retard the growth 
of group D Laneefield hemolytic streptococci. This finding is of considerable 
clinical importance. In this connection it is of interest to mention that Helm- 
holz'® found the urine of patients, treated with prontylin, bactericidal toward 
staphylococci and various gram-negative bacilli, but not toward enterococci. 

It follows from this brief review of the literature that sulfanilamide 
is bacteriostatic toward certain strains of hemolytic streptococci. The demon- 
stration of this bacteriostatic action, however, is a rather laborious procedure. 
The following is a description of a test tube method for the differentiation of 
sulfanilamide-susceptible and = sulfanilamide-resistant strains of hemolytic 
streptococci. This method does not necessitate a dilution of the broth used 
for inoculation of the test medium nor a count of the number of micro- 


organisms before and after treatment with sulfanilamide. 


TECHNIQUE 

Phenol red broth base (Difco) in the given amount was dissolved in 
neutralized distilled water; then 1 per cent soluble starch, 0.2 per cent agar, 
and 1 per cent maltose or dextrose, respectively, were added. The mixture 
was heated in a water bath until completely dissolved. Sulfanilamide powder 
was added to one part, the other part was used as a control. The sulfanila- 
mide preparation used was prontylin, repurified for injection. After the 
sulfanilamide was dissolved by heating in a water bath, both broths were auto- 
claved for twenty minutes at 15 pounds pressure. The culture medium, re- 
ferred to as phenol red broth and sulfanilamide phenol red broth, respectively, 
was always kept in the incubator at 37° C. 

Various strains of hemolytic streptococci, isolated in this laboratory from 
human sources, were inoculated in phenol red broth containing sulfanilamide, 
as well as in control broth. About one loopful of sixteen to eighteen hours’ 
plain infusion broth eulture was used for inoculation. The inoculated culture 
media were incubated at 37° C. Growth in the control phenol red broth, 
which is accompanied by change of the indicator from red to yellow due to 
the acid production, was used as the standard and compared with growth and 
acid production in the sulfanilamide phenol red broth. The difference in 
vrowth was taken as an indication of the bacteriostatic action of sulfanilamide 
upon the respective strain. 

RESULTS 

In the first experiment, 10 different strains of hemolytic streptococci were 
inoculated into (1) phenol red broth, containing 0.8 per cent sulfanilamide, 
aud (2) phenol red broth control. Table I gives the results obtained. Of the 
1) strains tested, 6 (group 1) were completely or markedly inhibited in 
suifanilamide phenol red broth. Growth in the controls occurred after five to 
twelve hours’ incubation at 37° C. After sixteen hours’ incubation at 37° C., 
Ove of the 6 strains grew out in sulfanilamide phenol red broth, although the 
growth was markedly less than in the respective control. The remaining 5 
Strains failed to grow out in sulfanilamide phenol red broth even when 
incubated for two weeks, The 6 strains tested in this series were found to be 
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fibrinolytic and to produce in 1 per cent glucose broth a pH above 5.0. The 
remaining 4 strains (group 2) were not or only slightly inhibited in 0.8 per 
cent sulfanilamide phenol red broth. Three of these strains were identified 


as hemolytic enterococci by their growth on 40 per cent bile agar, their 





capacity to reduce methylene blue and litmus in skimmed milk, by their pro- 
duction of a pH below 4.8 in 1 per cent glucose broth, and by their ability to 
ferment mannitol. The remaining strain of this group, which was not in- 
hibited by sulfanilamide, produced a pH of less than 5.0 in 1 per cent 
vlucose broth and lacked fibrinolytic activity. This latter strain was isolated 


from the urine of a patient with cystitis. 


TABLE I 


BACTERIOSTATIC ACTION OF O.S PER CENT SULFANILAMIDE Upon HEMOLYTIC STREPTOCOCCL IN 
PHENOL Rep Broti 


GROUP 1] GROUP 2 


Strains number O74 1179 1276 | 1372 1373 | 2521 23 26 2640 | 2887 


Phenol red broth with 0.8 - - } - $4 414444 P+il44 
per cent sulfanilamide 

Phenol red broth as con 
trol 





No growth or acid production. 
to +++4+ Various degrees of growth and acid production after sixteen hours’ incuba- 


tion at 37°C. 


In order to test the action of various concentrations of sulfanilamide upon 
the growth of hemolytic streptococci, the following experiment was under- 
taken. Two strains of hemolytic streptococei (No. 1373 and No. 2521) were 
inoculated in phenol red broth containing various amounts of sulfanilamide : 
0.8 per cent to 0.0000008 per cent (tubes a to @), respectively, and in phenol 
red broth without sulfanilamide as a control (tube h). The tubes were incu 
bated at 37° C. The results are recorded in Table II. It may be seen from 
this table that both strains of hemolytic streptococci were inhibited in the 
presence of sulfanilamide. There were, however, quantitative differences to 
be observed. Strain No. 1373 failed to grow out in phenol red broth contain 
ing 0.8 per cent sulfanilamide; smaller amounts (0.08 per cent and less) were 
found ineffective, even after only eight hours’ incubation at 37° C. On the 
other hand, strain No. 2521 was markedly inhibited in the presence of 
0.000008 per cent sulfanilamide after eight hours’ incubation; at this time, the 

TABLE II 
BACTERIOSTATIC ACTION OF VARIOUS AMOUNTS OF SULFANILAMIDE UPON HEMOLYTIC STREPTO 


cocct IN PHENOL RED BrotTHu 


CONCENTRATION OF SULFANILAMIDE 


eer : j . 
a 0.8% 0.08% | 0.008% |0.0008% |0.00008%| 0.000008% |0.0000008% | 0 
inet: i eie Bin @is ors * a b a b ja 
1373 - » iddt 3444 1-444 344414444 : wrry H++ i+ 
2521 - - + } +444) 4 


No growth. 
+ to ++++ Various degrees of growth and acid formation after: (a) eight hours at 
37°C., (b) forty-eight hours at 37°C. 
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phenol red broth control showed profuse growth. After forty-eight hours’ 
incubation at 37° C., however, growth occurred in phenol red broth containing 
up to 0.008 per cent sulfanilamide. Substantially the same results were ob- 
tained in several experiments. It is important to emphasize in this connection 





that complete inhibition of growth of certain strains of hemolytie streptococei 
in the presence of 0.8 per cent sulfanilamide cannot account for the effective- 
ness of this drug in the treatment of streptococcal infections, since such con- 
centrations are not obtained in treated patients. 

In order to determine whether sulfanilamide delays or completely inhibits 
the growth of hemolytic streptococci, various strains were incubated in 0.8 
per cent sulfanilamide phenol red broth for a period of three weeks. These 
experiments revealed that with some strains no growth occurred within this 
period of incubation, although the controls showed profuse growth after eight 
to eighteen hours. 


SUMMARY 


1. The bacteriostatic action of sulfanilamide toward hemolytic strepto- 
cocci is clearly demonstrable in a culture medium containing 1 per cent dex- 
trose and maltose, respectively, 1 per cent soluble starch, phenol red broth 
base, and sulfanilamide, 

2. Employing this culture medium it was found that: 

(a) Sulfanilamide is bacteriostatic toward various strains of fibrino- 
lytic hemolytic streptococci, but not, or only slightly, toward 
hemolytic enterococei isolated from man. 

(b) Sulfanilamide in a concentration of 0.8 per cent may continuously 
inhibit the growth of susceptible strains, while smaller conecentra- 


tions may retard their growth. 


(¢) The result as to the sulfanilamide susceptibility of hemolytie strep- 
tococci in the described order of experiment may be obtained after 
1 . a . 
eight to twenty-four hours. 
e 
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A SIMPLE INEXPENSIVE TURBIDIMETER* 


GERALD K. AsusBy, M.D., EVANSVILLE, IND. 


pate a casual survey of the literature offered no description of a simple, 
inexpensive turbidimeter, it is thought that this note may be useful to 


other investigators. The apparatus described here is quite useful for rapid, 
approximate comparisons of turbidities, especially for bacteriologie work. Its 
value has been proved by use in standardization of bacterial spore suspensions, 
prepared under like conditions and employed in disinfection studies. ' 

Smith? deseribes a turbidimetrie method somewhat similar in principle to the 
one described here. However, the Nessler tubes used in his apparatus are un 
suitable for extensive bacteriologic work because of their expense, compared 
to that of test tubes, and their inability to withstand heat sterilization. Other 
turbidimetrie methods deseribed use either the more elaborate Tyndall effect 
or photoelectric cells. These methods require more expensive equipment, but are 
better adapted for more accurate work. 

Although only corrugated cardboard has been used by the writer, the 
turbidimeter may be constructed of wood or metal if a more durable apparatus is 


desired. It hardly requires mentioning that the use of corrugated cardboard 


enables one to make this turbidimeter in a short time without the aid of : 
mechanic¢ or tools other than a ruler and a sharp knife. 

Fig. 1 shows the corrugated cardboard body, A, in light outline; a test tube 
rack, B, and light souree, C, in heavy outline. Behind the test tube, D, shown 
in place, is a sereen, E, which is made from a full-sized sheet (8.5 by 11 inches 
of medium weight typing paper, on which is ruled in ink a series of paralle! 
lines of various weights or widths. The lines are best made with a ruling pen 
and India ink. However, a fountain pen and ordinary black ink will serve the 
purpose. The screen is securely fixed to the back of the test tube rack with 
gummed paper. To simplify construction, the test tube rack, also consisting of 
corrugated cardboard, is made separately from the body, slipped through a slot 
in the top of the body, and then permanently fastened in place with gummed 
paper. 

A longitudinal slot, cut in the top of the body, that just fits the light socket 
adds to the accuracy of the apparatus, as it allows partial regulation of the light 
intensity so that it is possible to determine which of two tubes is first to ex- 
tinguish a selected ruled line. If no provision is made for varying the intensity 
of the light source, the apparatus is limited to a range of turbidities through 
which may be seen the ruled lines on the screen. But, if bulbs of different 


*From the Bacteriological Laboratory, Mead Johnson and Co., Evansville. 
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wattages or a rheostat in series with a bulb are used, the apparatus becomes 
adaptable to a range of turbidities, varying from almost clear to hardly 
translucent. 

The dimensions given in Fig. 1 may be varied to accommodate the ruled 
sereen and the test tubes used. 


y/ 
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Fig. 1.—A phantom perspective of the turbidimeter. 


Turbidity ‘standards’? may be prepared from fuller’s earth and distilled 
water, the proportions depending on the type of work to be done and the weight 
of lines used on the sereen. The writer used one gram of fuller’s earth to one 
liter of distilled water, allowed the heavier particles to settle for fifteen minutes, 
and prepared subdilutions from the resulting suspension by mixing 2, 4, 6, 8, 
and 10 ¢.¢c. of suspension with 8, 6, 4, 2, and 0 ¢.c. of distilled water, respectively. 
The prepared standards are sealed with rubber stoppers and can be kept in- 
definitely, if one is careful to shake them well before each determination. 

A more simple utilization of this same principle may be realized by merely 
suspending the ruled screen between the light source and the test tubes. But, 
under these conditions, the glare around the edges of the screen is an interfering 
actor and only fair results may be obtained. 


REFERENCES 


l. Ashby, Gerald K.: A Study of the Effect and Efficiency of Germicides and Fumigants 
on Bacteria That Produce Ropiness in Bread. A thesis presented to the faeulty 
of the Agricultural and Mechanical College of Texas in partial fulfillment of the 
requirements for the degree of Master of Science, Food Industries, July, 1938, 
p. 370. See also Ashby, G. K., Hedges, C. C., and Gibbons, E. H.: J. Bact. 32: 84, 
1937. 

“, Smith, Walter E.: Measurement of tke Turbidity of Cane Juices, Internat. Sugar J. 

27: 381, 1925, 








SULFOCYANATE AS A TREATMENT FOR MANGE ON DOGS AND 
OTHER LABORATORY ANIMALS* 


EkuMetr B. CarMICHAEL, M.S., Pu.D., UNiversiry, ALA. 


ra the past three years, we have been using a technical preparation of 
lauryl sulfocyanate, ‘‘Loro,’’+ as a treatment for mange on laboratory ani- 
mals. The ‘‘Loro’’ contains about 50 per cent of active ingredients and an 
emulsifying and wetting agent which allows one to use if ... aqueous solution. 
Since the substance was so effective in curing the mange on guinea pigs,’ we de- 
cided to experiment with it on dogs and other laboratory animals. 

A 5 per cent aqueous solution is applied by means of a clean rag or sponge 
while the dog is standing in a large pan. It is better to wash the dog before the 
treatment, but it is not absolutely necessary. It is not essential to apply the solu- 
tion to the whole surface of the animal if there are only a few small spots that 
have been affected by the itch mites. However, if the affected spots are numerous 
and generally scattered over the body, it is well to wet the whole animal with the 
solution. Since the dog can and does lick a great part of its body, it is well to 
hold the dog for about thirty minutes after the treatment, or use a muzzle which 
will prevent him from licking off the active substance. If the mange is of long 
standing and there are open sores or ulcers, it may take two or more treatments, 
but usually two are sufficient. We have treated dogs that had lost practically all 
of their hair and apparently had their whole body surfaces affected by the iteh 
mites. In all such eases, we have been able to clear up the condition. If two or 
more treatments are to be used, they should be given about a week to ten days 
apart. 

This treatment has been given to dogs that have lived in two localities: 
Birmingham and University. The dogs from the latter city were pets and were 
treated by their owners who have reported in every case that the bare, thickened, 
and inflamed areas were cleared up, and that hair began to grow within a short 
time. 

A few eats and rats have been treated for mange with the ‘‘Loro’’ and they 
too have been cured. It is much easier to use on rats than to follow the treatment 
for scabies which was suggested by Greenman and Duhring?*; ‘‘In ease of 
badly infested ears it is more expeditious and quite as effective to trim off the 
affected edges.’’ 
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A NEW INSTRUMENT FOR TESTING CONDITION OF MYOCARDIUM 
AT AUTOPSY (MYOCARDIOMETER) 


Davin B. Fisupack, M.D., PHitapeLeuta, Pa. 


N A recent article,' I briefly described early experiments with a new instru- 
ment for testing condition of myocardium at autopsy, with especial reference 
to degree of myocardial degeneration. This report is presented because the 
instrument has been modified so that the readings are more accurately and more 
easily ascertained and the various degrees of degeneration are presented with 
cases listed under chief cause of death. 
Death due to myocarditis or true inflammation is comparatively infrequent ; 
whereas myocardosis or myocardial degeneration is found in most hearts of 


cases coming to autopsy. In deaths not due to cardiae causes, the heart may be 
only slightly degenerated. In deaths due to heart condition, they may be ex- 


plained on a physical basis of intrinsic mechanical defect, congenital or ae- 
quired, such as marked valvular stenosis, regurgitation, congenital anomalies, 
ete., or because of the poor propulsive power of the heart due to marked soften- 
ing and degeneration of the myocardium itself. Heart failure may occur with 
or without lesions of the valves. There is (1) right-sided, (2) left-sided, (3) 
total failure. The classical example of right-sided failure is mitral stenosis. 
Most of the cases reported here were either left ventricular failure or total fail- 
ure. Degenerations in the interventricular septum corresponded to degenera- 
tions of the left or right ventricular wall where there were no localized lesions 
due to coronary artery disease. 
The myocardial fiber is a specialized cell, and is, therefore, subject to the 
usual degenerative changes from which cells suffer. The arrangement of the 
musculature of the heart walls is such as to control with the greatest complete- 
ness the propulsion of the blood.* Degeneration of the myocardium occurs in 
many acute infectious diseases, such as diphtheria, scarlet fever, and others; it 
may be the result of poisons, such as phosphorus, arsenic, chloroform, ether, 
ileohol; and it may be due to anemia, primary or secondary. Grossly, the heart 
may be dilated and the muscle is likely to be soft, flabby, and pale. The cut 
urface bulges, and is more friable than normal. Practically never in infancy, 
arely before the twentieth year, and increasing in frequency as age advances, 
ie myoeardium may show histologically numerous transverse fractures of the 
usele fibers. It is usually stated that segmentation occurs in the line of the 
terealated disks, and that a slightly different condition called fragmentation 
ows fractures of the fibers between and not necessarily involving the disks. 
in segmentation the muscle fibers have separated at the cement line. In frag- 
entation the fracture has been across the fiber itself, and perhaps at the level 
the nucleus.®° Hearts the seat of marked fragmentation are lax, easily torn, 
e muscle fibers widely separated. In advanced cases of parenchymatous de- 
neration of the heart, it is very soft and friable. Softness means lessened 


Received for publication, June 22, 1988. 


657 





658 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


resistance to palpation, friability means easy separation and division of muscle 
fibers by pressure with the ends of thumb and finger. These two conditions 
usually, though not necessarily, accompany each other but are different at- 
tributes. A heart muscle may be soft in early degeneration but not friable, 
that is, it will not yield and allow the fingers to make holes in it by simple 
straight pressure.’ Therefore, the more degenerated the heart muscle, the softer 
and more friable it will be.* Using an instrument that measures the amount of 
foree required to perforate a portion of myocardium, the more degenerated the 
myocardium, the less the force required, and hence the lower the instrument 
reading will be. The less degenerated the myocardium, the more the force 
required to perforate it, and the higher the reading will be. Marked localized 

















Fig. 1.—Performing test on heart muscle. 


fibrosis would interfere with the accuracy of this test for myocardial degenera 
tion. Large areas of localized fibrosis are usually due to coronary artery dis- 
ease. Therefore, to perform the test in the heart, the center of the interventricu 
lar septum has been chosen because this area is least likely to show local changes 
due to coronary disease. This test is not designed to replace our previous 
methods of examining the heart at autopsy, but to add to our conception of 
the degree of myocardial degeneration. No longer is it sufficient to state that 
a heart shows myocardial degeneration ; because a slight myocardial degenera- 
tion may but slightly have altered its function during life, whereas a marked 
myocardial degeneration must have altered the cardiae function to a greater 
extent. This instrument can be used at the time of autopsy in the gross e» 
amination of the heart to test degree of myocardial degeneration; so that one 
need not necessarily wait a week or more before histologic sections can be stud- 
ied in order to determine the degree of degeneration. In most of the eases re- 


ported, the histologic examination of the ecardiae muscle confirmed the gross 


findings of the myocardiometer. 
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Katty degeneration arises from the same causes as, and is probably merely 
a later stage of, granular degeneration.” In eases of fatty degeneration of the 
heart, friability reaches an extreme degree, the wall being easily pinched through. 
In fatty infiltration of the heart, the affected muscle may be soft and friable 


but not to the degree of degeneration. 

















ee 


Fig. 2.—After test. Note reading in grams pressure. 


The most marked degenerative changes in the heart musele occur in ne- 


crosis.'.° Necrosis of muscle fibers in the myocardium may occur from cutting 


off the blood supply completely by embolism or thrombosis followed by infare- 

tion, or partially as the result of narrowing of the lumina of arteries by throm- 

bosis, or in consequence of arteriosclerosis. It may also follow the effect of 

diffusible toxins (toxic myocarditis) or result from the immediate presence of 

infeetious agents (infectious myocarditis). In necrosis of the myocardium, there 
| lateral swelling and rupture of the fibers histologieally.'° 

The lowest readings with the instrument (meaning the most marked de- 

erative changes) oeceurred in those cases that showed necrosis of the heart 

scle histologically. Post-mortem changes play but a negligible part in the 

‘t musele from the standpoint of consistency. Examination of a heart re- 

ed from the body four hours after death, and examination again eight hours 

r death, showed exactly the same myocardiometer reading of 700 gm. Twelve 

rs after death, in a case of hypertensive heart disease with heart failure, the 

perature of the myocardium was 86° F., and the myocardiometer reading 

S00 gm. Thirteen hours after death the temperature of the myocardium was 

I’, and the myocardiometer reading was 800 gm. Fourteen hours after 


a 


h the temperature of the myocardium was 75° F., and the myocardiometer 
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reading slightly above 800 gm. Even a variation of 50 gm. is of very slight sig- 


nificance, since there is a wide range of readings to indicate moderate degenera- 
tion, marked degeneration, ete. Autopsies done thirty-six to forty-eight hours 
after death gave the usual myocardiometer readings, depending on the degree 
of degeneration. 

The instrument is made of brass, heavily chrome plated and rust proof. 
There are two brass cylinders, one telescoping within the other. Inside is a 
brass spring, 1/16 inch gauge, tempered to a fixed hardness. At the distal end 
is a plunger, 6.25 by 0.5 mm. wide, over 3 em. long, divided into centimeters. 
The space from 1 to 2 em. is subdivided into millimeters, so that the thickness of 
the interventricular septum can be measured between these two readings. In- 
side of the brass cylinders is a brass graduated rod that projects from the prox- 
imal end of the instrument. The end of this rod rests against an indicator point- 
ing to 0. During the test, when the plunger is inserted into the heart muscle 
(interventricular septum), the spring within the tubes becomes compressed, and 
the graduated rod is pushed outward pushing the indicator ahead of it. After 
the plunger has pierced completely the cardiac muscle, the spring recoils, the 
rod drops back, but the indicator remains in position, having a tiny spring on 
one side to keep it in position. The indicator shows the number of grams re- 
quired to perforate that cardiac area. The readings are from 0 to 2000 em.., 
being subdivided into hundreds of grams, e.g., 0, 200, 300, 400, 500, ete. 


TECHNIQUE OF TEST 


1. The endocardium is scraped away from both sides of interventricular 
septum of heart, exposing the myocardium. If the septum is thicker than nor 
mal, the muscle is cut away until it is 12-15 mm. thick. <A difference of several 
millimeters thickness of muscle alters the reading but slightly. 

2. Holding the heart in the left hand and the instrument in the right hand, 
the plunger is pushed slowly through the center of interventricular septum. 

3. When the plunger perforates the heart, the spring recoils, leaving in 
dicator in position. 

Reading is made in grams pressure required to perforate myocardium. 

The more degenerated the heart muscle, the softer and more friable it. is. 
and the lower the reading will be. 


It is suggested that the degrees of degeneration be graded from grades 1 to 4. 


Gm. 
Normal hearts (accident cases, etc.) 1800 
Slight degeneration 1300-1800 Grade 1 
Moderate degeneration 900-1300 Grade 2 
Marked degeneration 600- 900 Grade 2 
Very marked degeneration Below 600 Grade 4 


Readings of 1300 are considered as moderate degeneration, 

Readings of 900 are considered as marked degeneration. 

When the reading is 900 or below, congestive heart failure has usually taken 
place, and in the absence of marked changes in the other vital organs, it is ¢ 
sidered to be a eardiae death due to advanced myocardial degeneration. 
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A total of 145 cases is presented, 78 males and 67 females. 

Grade 3 and grade 4 myocardial degeneration is severe enough to have 
caused death, in the light of our present knowledge. Grade 2 myocardial de- 
generation may have been a cardiae death, if there were marked local degenera- 
tive changes due to coronary artery disease, or if there were intrinsie mechanical 
defects, such as marked stenosis, congenital anomalies. ete. 

Of the 145 eases, the hearts showed the following degrees of degeneration: 5 
normal, 31 slight degeneration, 58 moderate degeneration. 38 marked degenera- 


tion, and 18 very marked degeneration. 


Myocardiometer Readings (grams pressure) 
Normal Hearts 
Skull fracture L800 1800 1800 Spleen rupture 1900 Brain tumor 1800 
Hype rtensitve Heart Disease 
Benign hypertension, Malignant hypertension, Chronic glomerular nephritis 
1500 1300 1000 350 S00 1450 TOO 1100 S00 TOO 1000 


Acute Rheumatic Heart Disease 
900 1150 1300 


Coronary Thrombosis 
TOO 900 1100 900 1100 1250 1200 S00 SO0 


Subacute Bacterial Endocarditis 





1300 700 1350 


Myocardosis (due to toxie factors in chest, abdomen, brain. ete.) 


1600 S00 S00 600 1300 1500 1700 1000 1500 1600 1450 1500 
1000 500 600 S00 1500 900 600 600 900 1300 1450 900 
1100 750 S00 900 1600 300 1150 TOO 900 1100 1300 1250 
1000 600 800 600 300 S00 Gas bacillus septicemia 100 450 


Carcinoma 


Breast 1600 1300 900 Head of pancreas 1100 1250 1100 
Uterus 1500 1100 1200 Lung 1500) - 900 
Prostate 1300 1600 1100 600 800 Liver (primary) 900 

Urinary bladder 1300 Stomach 700) 900) 1500) 1450) 1100 1100 1300 
Testicle 1300 Large intestines 1500 1500 1050 1450 

Sarcoma 
Bone 1300 1500 Lymphosarcoma 1200 
Lobar Pneumonia 
1100 1300 1100 1100 1500 1800 1100 1300 1150 1500 1500 1000 


Bronchopneumonia 
700 600 700 900 900 1100 1100 1100 1200 1300 1200 900 900 900 900°1100 1150 1100 1200 
Pulmonary Tuberculosis 
1800 1400 1700 1500 


Acute Myelogenous Leucemia Agranulocytic Angina 
550 600 


To summarize it, hypertensive heart disease showed grade 1, 3 cases; grade 

4 cases; grade 3, 4 cases. Acute rheumatie heart disease showed grade 2, 2 

‘ses; grade 3, 1 case. Coronary thrombosis showed grade 2, 4 cases; grade 3, 

cases. Subacute bacterial endocarditis showed grade 1, 1 case; grade 2, 1 case; 

) ‘ade 3, 1 case. Careinoma showed grade 1, 10 cases; grade 2, 16 cases; grade 
6 cases; grade 4, 1 case, this last case showing extensive suppuration within 


e stomach malignancy. Lobar pneumonia showed grade 1, 4 cases; grade 2, 8 
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cases. It is interesting to note here that not a single case of the 12 lobar pneu- 


monias showed marked or very marked myocardial degeneration. Broncho- 
pneumonia presented a different picture, grade 2, 10 cases; grade 3, 8 cases; 


erade 4, 1 case. Pulmonary tuberculosis showed grade 1, 4 eases. 


SUMMARY 


A new instrument has been devised to test condition of heart grossly at 
autopsy, thus aiding in a more accurate way our conception of the degree of 
degeneration of the heart muscle. 

Histologic examination of sections of heart from the site of test corroborated 
the gross findings as to degree of myocardial degeneration. 

One hundred and forty-five cases were studied at autopsy, 78 males and 
67 females. 

A much greater series of cases must be studied in order to ascertain the 
degree of degeneration in various types of diseases. 

It is suggested that slight myocardial degeneration be called grade 1 de- 
generation; moderate, grade 2; marked, grade 3; very marked degeneration, 
grade 4. Grades 3 and 4 myocardial degeneration can be assumed to be eases of 
primary cardiae death in the absence of marked pathology in the other vital 
organs (lung, brain, ete.). 

Average heart readings showed less myocardial degeneration in lobar 
pneumonia than in bronchopneumonia. This applied to the cases of broncho- 
pneumonia which preceded cardiae failure and were not terminal bronchopneu- 
monias on a pre-existing pulmonary congestion and edema. 

Average heart readings showed slight or very slight degeneration in pul- 
monary tuberculosis. 

The lowest myocardiometer readings, with the most marked degree of 
generalized myocardial degeneration with necrosis of heart muscle, were found 
in two eases of gas bacillus septicemia (B. aerogenes capsulatus or B. welchii 
infection). 
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MONONUCLEOSIS, Infectious, False Positive Wassermann Reaction in, Bernstein, A. Am. 
J. M. Se. 196: 79, 1938. 


Transitorily positive serologic tests for syphilis were encountered in 6 out of 37 cases 
of infectious mononucleosis. During the acute stage of the disease the Wassermann test, the 
Eagle test, or both reactions, became positive to high titers, but spontaneously reverted 
rapidly to negative. These positive tests are independent of the presence of sheep-cell 
antibodies in the patient’s serum and indicate, as does the occasional occurrence of miscel- 
laneous bacterial antibodies, the versatility of antibody responses in infectious mononucleosis. 
In any instance of apparent purpura hemorrhagica with a false positive Wassermann reaction, 
a Paul-Bunnell test should be performed in order to establish the possible diagnosis of the 
thrombocytopenic variety of infectious mononucleosis. Reasons are stated for suspecting 


that the causative agent of infectious mononucleosis may be a protozoon. 


BLOOD, New and Simple Method for Detection of, by Heating, Moody, A. M., Proescher, 
F., and Carr, J. L. Arch. Path. 26: 501, 1938. 


Study of the physical changes which occur when blood and a few other organic sub- 
stances are heated to high temperatures has demonstrated that dried blood melts at from 
500° to 515° F. (260° to 268° C.), and that blood after further heating above 700° F. 
assumes a specific structure. This structure is easily identified in quantities as small as 1 
mg., even when the blood has been mixed with inorganic or other organic substances. The 


physical changes are specific, not only for blood, but also for the degree of heat used. 


SPUTUM, Quantitative Method for Estimating the Number of Tubercle Bacilli in, Jordan, 
E. F. Am. Rev. Tubere. 38: 241, 1938. 


The sediment from the centrifuge tube in which the mixture of sputum and 4 per cent 
sodium hydroxide had been spun for thirty minutes at high speed is washed with sodium 
chloride solution into a small test tube, which has a volume of 1.5 ¢.c. indicated by a file mark. 
The centrifuge tube is twice rinsed with a small amount of salt solution, and the rinsings 


added to the sample. The volume of the combined sediment and rinsings is then made 
up to 1.5 ee. by the addition of saline solution. Three or four glass beads are added to the 


tube which is then stoppered and agitated in the shaking machine for thirty minutes. (Others 
in the laboratory have found that a hard shaking by hand for five minutes is equally satis- 
factory.) The slides are marked, as Hughes suggests, with a diamond pencil line drawn 15 
n from one end across a slide 1 inch wide. After cleaning with acid alcohol, a loopful of 
sterile serum is spread over the area marked off. The serum dries almost immediately and 


serves as a fixative. A measured amount of the digested concentrate is added, using a pipette 
gra ‘uated in hundredths of a cubie centimeter. This is spread as evenly as possible over the 
layer of serum. For the first count, four slides are made from each specimen with 0.02, 0.04, 
0.06, and 0.1 ¢.c., respectively. This is done in order to obtain a slide in which there are 10 to 
“9 illi in each field. Fixing and staining are carried out in the usual manner. 


In examining the slides under the microscope, a preliminary inspection is made to ensure 
tha! there is a fairly even distribution and that the slide is free from clumps of bacilli which 
i some specimens are especially troublesome. Elastic tissue may enmesh an enormous number 
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of microorganisms and prevent an accurate count, and occasionally bacilli are grouped as if 
. 


agglutinated. Of the 38 concentrates examined, 3 were found to be uncountable for one of 


the above reasons. 





If the slides were not obviously uneven, two groups each of ten fields were counted. The 
computation of these results is very simple. The mean of ten fields is determined. If the 
slide was made with 0.02 ¢.c., the mean is multiplied by 75; if 0.04 e.c. was used, 37.5 is the 
factor; if 0.06 e.c. was used, 25 is the factor; and for 0.1 e.c., 15, which gives the number 
of microorganisms per microscopical field in 1.5 ¢.c., is the volume of the concentrate. The 
number of microscopical fields in the area on the slides is determined, as in the Hughes 
method, by establishing the diameter of the field in use with a hemocytometer and solving 
the formula 4% mw D, for the area of the microscopical field. The area of the slide which the 

581 

diluted concentrate is spread over is 25.4 mm. by 15 mm., or 381 sq.mm. % =D 31046, the 
number of microscopical fields per slide. This must of course be determined for each micro 
scope. For simplicity we have used 31,000, so our formula is: 

Mean x : — ee x 31,000 Number of bacilli in sputum. 

Amount of material used on slide in e¢.e. 

Since the concentrate contained the tubercle bacilli from a seventy-two-hour sample, the result 
of the formula is in terms of the excretion for that period. It was not converted into twenty 


four-hour excretion because we wished to use the Gaffky on these specimens for comparison. 


ENDOCARDITIS, Experimental Streptococcic, Kinsella, R. A., and Muether, R. O. Arch. 
ath. 62: 247, 1938. 





Seventeen dogs were subjected to operation whereby the mitral valve or the chordae 





tendinae were cut. All these animals were then fed with living cultures of nonhemolytic 
streptococci either mixed with food or by stomach tube. Ten of the animals became sick, dis 
played positive results of blood culture, and died. At autopsy these infected animals had bac 
terial endocarditis. The bacteria in the vegetations were determined to be identical with 
those that had been fed to the animals. 

Streptococcic endocarditis can be produced in dogs with injured cardiac valves by feeding 
them streptococci. 

The fact is thus established that bacteria entering the animal body through the mouth 
may become implanted on an injured area within the body. The exact route which these 
bacteria follow is not determined. 

The reproduction of streptococcic endocarditis is complete. The success of two different 
drugs in curing the disease in dogs, while failing to cure the disease in human beings, does not 
obscure the identity of the experimental disease. On the other hand, the difference in the mode 
of production of the experimental disease and in the mode of production of the disease in 
human beings is emphasized. This difference lies in the fact that bacterial implantation begins 
after an injury produced by trauma in the one instance and as a result of disease in the other. 
It seems highly important to collect a series of animals cured of streptococcic endocarditis 
and then to study the treatment after reinfection of the healed scars of previous infection. 
This will be a tedious task. The most interesting by-product of the present study has been 
the demonstration of infection of traumatized valves by means of feeding streptococci to the an 
imal. This part of the work, repeated in different years, seems adequately authenticated. It is 
of further interest that none of the microscopic appearances in the heart or elsewhere was sucli 
as to suggest a relation between the lesions observed in dogs and those of rheumatic fever 


which appear in human tissues. 


ANEMIA of Alcohol Addicts, Bianco, A., and Jolliffe, N. Am. J. M. Se. 196: 414, 1:55. 


A quantitative study of the red blood cells in 184 cases of alcohol addiction is re 
ported. Of these subjects, 159 were ‘‘complicated’’ in that they had, in addition to al hol 
polyneuritis, pellagra, ‘‘alcoholic’’ st: ma 





addiction, one or more of the following diseases: 
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titis, ‘‘alecoholic’’ encephalopathy, or liver cirrhosis; 25 of these subjects were ‘‘uncom- 
plicated’’ in that they had none of the above listed diseases or other recognized stigmas of 
chronie aleoholism. 

In these subjects, quantitative anemia did not oceur in the ‘‘uncomplicated’’ group, but 
was present in 61 per cent of the ‘‘complicated’’ group. However, macrocytosis was present 
in about 50 per cent of both groups. Macrocytic anemia in these alcohol addicts was not 
limited to subjects manifesting pellagra or cirrhosis of the liver, but occurred as well, and in 


”? 


about the same frequency, in subjects having polyneuritis, ‘‘alecoholic’’ stomatitis, and 
‘*aleoholic’’ encephalopathy. There was also no correlation between the frequency of macro- 
cytosis and achlorhydria, severity of liver damage, or the presence of an enlarged liver. In 
view of these findings the authors are inclined to regard the macrocytosis of the aleohol addict 
not as a manifestation of inability on the part of the liver to store a hematopoietic principle, 
but as an extrinsic deficiency of some necessary hematopoietic substance required to maintain 


normocytosis. 


E. COLI, Ingestion of Red Blood Cells by, and Its Significance in, Tyzzer, E. E., and Gei- 
man, Q. M. Am. J. Hyg. 28: 271, 1938. 


The present study was initiated by a problem in diagnosis arising from a case of brief 
intestinal obstruction which presented a discharge of blood-streaked mucus in which were 
numerous endamoebae with ingested red blood cells. 

A thorough study of the amoebae present, taking into account morphology of trophozoite 
and eyst, growth on culture media, and the results of animal inoculation, failed to furnish any 
evidence of the presence of EF. histolytica, but showed conclusively that red blood cells were 
being ingested by FE. coli. On consideration of pathologie conditions other than amoebiasis 
to account for the continued presence of blood in the stool, a papillomatous polyp of the sig- 
moid was located and removed. 

The observations of Dobell in regard to the ability of FE. coli to ingest red blood corpus- 
cles in vitro, find application in the occurrence, under certain circumstances, of red blood cells 
in this species as it is passed from the human intestine. 

The acceptance of the presence of amoebae with ingested red blood cells as sufficient, 
without further morphologic study, for a diagnosis of amoebic dysentery may be expected to 
lead to erroneous diagnosis involving not only failure to recognize conditions actually present 
but also the subjection of patients to costly and unnecessary treatment. 


WHOOPING COUGH, Diagnosis of, Donald, A. B. Brit. M. J., Sept. 17, p. 613, 1938. 


An attempt has been made to assess the value of the various methods available for the 
arly diagnosis of whooping cough. The methods are: 1. Specific tests—(a) cough-plate 
iethod, (b) complement fixation tests, (c) intradermal tests; 2. Non-specific tests—(d) total 
nd differential leucocyte count; 3. Erythrocyte sedimentation rate. 

Specific Tests——(a) The cough-plate method is the only means of certain diagnosis in 
e earliest stages of the disease. In a series of 136 cases at all stages, 100 per cent were 

ind to give positive plates in the first week, 93.5 per cent in the second week, 94.8 per cent 

the third week, and 44 per cent in the fourth week, after which there is a rapid fall to 
per cent in the fifth week, and less than 1 per cent in subsequent weeks. The value of the 
gh plate in the diagnosis of atypical and abortive cases is stressed, and its value to public 

th administrators is mentioned. Emphasis is also laid on the negative cough plate as a 

erion of the termination of infectivity. 

(b) The complement fixation test is shown to be of little value except as a means of 
oboration of the diagnosis, and occasionally as an indication of immunity. In a series 
i23 eases the reaction was found to become positive in 25 per cent during the third week 
iIness, and reached a maximum during the eighth week, when 89 per cent of the cases gave 
tive fixation reactions. 

(c) The intradermal test, using a suspension of H. pertussis, is found to be valueless in 
‘nosis or as a method of determining susceptibility or immunity. 
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Non-Specific Tests —(d) The total and differential leucocyte count is found to be valuable 
from the second week onward, almost all cases examined showing marked leucocytosis and both 
absolute and relative lymphocytosis. During the third and fourth weeks the leucocyte count 
averaged 30,000 per e.mm., with a differential count showing 65 per cent lymphocytes and 28 
per cent polymorphonuclears. 

(e) The erythrocyte sedimentation rate is shown to be slightly retarded or normal in 
almost all uncomplicated cases of whooping cough in the early stages, with a slight increase 


in the later stages of the illness. 


















ALCOHOL in Relation to Traffic Accidents, Holcomb, R. L. J. A. M. A. 111: 1076, 1938. 





The highest percentage of drinking drivers occurs in the early morning and over the 
week end, 

The largest number of drinking drivers occurs in the early evening and over the 
week end. 

The peak age for drinking drivers is from 25 to 30. 

Women drink and drive as much as men when the number of women driving at various 
hours of the day is considered. 

The percentage of drinking drivers in the general population varies as does the per 
centage of drinking drivers in the personal injury accident group, but falls considerably 
lower at all times, 

The percentage or number of drivers involved in personal injury accidents varies as 
does the percentage or number of drinking drivers. 

As the blood aleohol content increases, the number of drivers appearing in the personal 
injury accident group increases out of all proportion over that in the general driving popu 
lation. 

As alcohol increases, accidents increase and at a rate somewhat proportionate to the 
inerease in alcohol. 

Equal percentages of drinking drivers are found in the accident group and in the gen 
eral population group at a point near 0.5 part of alcohol per thousand parts of blood, in 
diecating that aleohol in that amount is not necessarily a significant cause of accidents. 

It has not yet been objectively and conclusively proved just how important a causative 
factor alcohol is, and, because of the complexity of the whole accident problem, it may never 
be proved. The data gathered in this study, however, point in one direction only. They con 
firm a self-evident fact, that alcohol is a major cause of automobile accidents. 















TISSUE: Combined Gram-Methyl Green-Pyronine Stain for Formaldehyde-Fixed Tissue, 
Lisa, J. R. Arch. Path. 26: 728, 1938. 


Technique.—Paraffin sections of tissue fixed in 10 per cent solution of formaldehyde 
U.S.P. are prepared as usual for staining. 

1, Stain with crystal violet solution for five minutes. Wash thoroughly. 

2. Place in alkaline iodine solution for five minutes. Wash. 

3. Decolorize with pure technical acetone. Wash. 

4. Stain with methyl-green-pyronine solution for from one to two minutes. Wash. 

5. Decolorize with acetone, clear in two changes of xylene, and mount in balsam. 

Preparation of Solutions.—Crystal violet, 1 gm., is dissolved in 10 ¢.c. of buffer phos 
phate solution of pH 6.6 to 7 and diluted to 100 ¢.c: with distilled water. 
Resublimed iodine, 2 gm., is added to 10 ¢.c. of normal sodium hydroxide diluted to 
The iodine solution is shaken frequently and gradually diluted to 100 c.c. 
In a flask is placed methyl green, 0.65 gm., and a special pyronine, 0.1 gm. Hot d 
tilled water, 100 ¢.c., is added to the dry dyes, and the solution allowed to stand for fr 
three to four days before being used. It is stored in a well-stoppered amber glass bott 
The methyl green used is more highly ethylated than the usual grade and has a dye cont: 
The pyronine is a special yellow pyronine. 


c.c. 


of 65 per cent. 
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All the solutions can be made up in bulk, since they are stable. In this laboratory, at 


> 


present, they are made up in 3 liter volumes. When the larger amounts are prepared, only 
the first half of the distilled water used in dissolving the methyl green and pyronine needs to 
be heated. 

The length of staining is important. Not less than five minutes is necessary for both the 
erystal violet and the iodine. A shorter time tends to cause uneven staining of the gram- 
positive organisms, resulting in inaccurate observations. A short period only is advisable for 
the counterstaining, from one to two minutes. It is occasionally better to dilute the counter- 
stain, particularly when the cellular exudate is dense. The dilution can be modified to suit 
the particular requirement for depth of color. 

The acetone must be of an excellent grade; any impurity vitiates the results, particu- 
larly in regard to the counterstain. After the first decolorization, the acetone should be washed 
off quickly, without allowing the tissue to dry. Decolorization of the counterstain must be 
carried out promptly after washing. If the slide is allowed to stand in water, the counter- 
stain tends to become homogeneous in color, and the differential characteristics are lost. 
This does not apply to the washing after staining with iodine, since allowing the slide to 
stand in water several minutes causes no difficulty. After the second decolorization, plunging 
the slide into xylene as soon as the tissue dries facilitates clearing. 

Gram-positive bacteria stain deep purple black. Gram-negative bacteria stain magenta. 
The Neisserian organisms particularly stain brilliant deep magenta. Tubercle bacilli do not 
stain, but lepra bacilli stain like other gram-positive bacteria. Capsules either are unstained 
or faint lavender. Polymorphonuclear cells have nuclei varying from dark purple to green 
blue; their cytoplasms show a faint, finely granular lavender. Small lymphocytes have dark 
navy blue nuclei and an unstained or faintly magenta cytoplasm, The nucleus of the plasma 
cell is dark navy blue, with a cartwheel arrangement of the chromatin; the cytoplasm shows 
a homogeneous deep magenta except in a clear perinuclear zone. The eosinophiles have 
nuclei similar to those of the polymorphonuclear cells, the granules stain somewhat unevenly 
reddish or purple. The granules of the mast cells stain like gram-positive cocci but are easily 
distinguished by their homogeneous shape and their arrangement, obscuring the nucleus. 
Endothelial cells have very pale blue, delicate nuclei. Giant cells of the Langhans type have 
nuclei similar to that of the endothelial cell; their cytoplasm stains like that of the plasma 
cell. The Aschoff cell is similar. Erythrocytes are bronze to yellow. 


LYMPHADENOPATHY, Giant Follicular, With or Without Splenomegaly, Symmers, D. 
Arch. Path. 26: 603, 1938. 


Giant follicular lymphadenopathy with or without splenomegaly is a clinical and 
pathologie entity. Clinically, it resembles Hodgkin’s disease, certain forms of lympho- 
sarcoma, lymphatic leucemia and the like. Histologically, the changes are characteristic 
and consist in numerical and dimensional hyperplasia of the lymph follicles of lymph nodes 


, 


and spleen. The condition is probably of ‘‘toxic’’ or ‘‘inflammatory’’ origin and is usu- 
vy amenable to mild roentgen therapy. 

Giant follicular lymphadenopathy is capable of direct transformation into a heretofore un- 
ribed polymorphous cell sarcoma having multiple foci of origin in hyperplastic lymph 
icles, 

Giant follicular lymphadenopathy with splenomegaly is capable of assuming the histo- 

features of Hodgkin’s disease as added associated phenomena and not as a process of 
‘formation. It may likewise become associated with the changes of lymphatic leucemia. 


The term ‘‘reticulum cell lymphosareoma’’ should be abandoned as misleading. No 
tumor has been shown to exist. The tumor so designated is in reality the large round- 
sarcoma of lymph nodes and is to be distinguished from the polymorphous cell sarcoma of 

ph follicles discussed in this paper. 

The disease described under the histologic designation ‘‘necrotic folliculitis of lymph 

*s and spleen’’ is believed to be unique in that, among other things, it represents a here- 
re unrecorded phase in the evolution of giant follicular lymphadenopathy with splenomeg- 
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Books and Monographs for Review should be sent direct to the Editor, 
Dr. Warren T. Vaughan, Professional Building, Richmond, Va. 


Medical Applications of the Short Wave Current* 


i THIS book Bierman and Schwarzschild present a clear, sane, and logical exposition of 


the fundamental aspects of short wave therapy and an excellent and comprehensive discus 


sion of its clinical applications. 


Manual of Veterinary Bacteriologyt 


HE third edition of this excellent manual deserves as cordial a reception as its predecessors 


and takes their place as the standard reference text in this field. Lieut. Col. Kelser’s 


book can be heartily recommended. 


The Synovial Membrane and the Synovial Fluidt 


N THIS book, the author, formerly research fellow in the Hospital for Joint Diseases, New 
York, presents the digested results of fifteen years’ research on the structure of the synovial 
membrane, the origin and nature of the synovial fluid, and the composition of pathologic 


joint effusions. 
art I (Chapters I-VII) is devoted to a discussion of the synovial membrane. Part II 


(Chapters VIII-XIV) discusses the synovial fluid; and Part IIL (Chapters XV-XXIV) dis- 


cusses clinical applications. 


*Medical Applications of the Short Wave Current. By William Bierman, M.D., Attending 
Physical Therapist, Mt. Sinai Hospital, New York City. Including a Discussion of the Physical 
and Technical Aspects. By Myron M. Schwarzschild, M.A., Physicist, Beth Israel Hospital, 
New York City. Cloth, 379 pages, 25 plates, $5.00. William Wood & Co., Baltimore, Md. 

*Manual of Veterinary Bacteriology. By Raymond A. Kelser, D.V.M., A.M., Ph.D., L 
Col. Vet. Corps U. S. Army; Chief, Veterinary Division, Surgeon General’s Office, Wa! 
partment, Washington, D. C. Cloth, 640 pages, 93 illustrations, $6.00. Williams & Wilkins “°., 
Baltimore, Md. 

tThe Synovial Membrane and the Synovial Fluid, With Special Reference to Arth its 
and Injuries of the Joints. By David H. Kling, M.D., Assistant Professor of Orthopedic 
Surgery and Chief of Arthritis Clinic, White Memorial Hospital, Los Angeles, Calif. (!oth, 
299 pages, 80 illustrations, $5.00. The Medical Press, Los Angeles, Calif. 
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